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THE OTTAWA MEETING OF THE AMERICAN ASSOCIA¬ 
TION FOR THE ADVANCEMENT OF SCIENCE 

Edited by Dr. F. R. MOULTON 

PERMANENT SECRETARY 


OTTAWA WAS HOST 

As was unticijHitwi, tho amingemonts for tlie meet¬ 
ing at Ottawa i'roni June 27 to July 2, inclusive, were 
exeolleiit. EfHciPnt local committees provided for every 
requirement from finances and meeting placas to boy 
scouts to serve ns measengei*s. There was a fine com- 
tiination of attention to business det^ails, pi-oparation 
for fteientifio sessions, proviHion for social diversions 
and a warm spirit of hospitality to visitors. Moreover, 
the weather was perftict. Ottawa, tlie capital city of 
Oanuday was indeed host to the aasociatiou, and those 
who attended the meeting will long rt^memlmr it as a 
delightful occasion. 


That the association is American iu the broad sense 
of the word could not be better i! Inst rated than it was 
at Ottawa. The m(‘etiug was not international; it wits 
simply Araeriean. The science was not Canadian or 
United Slutesiiin; it was just science, even though the 
subject was some geological or biological problem of 
one or the other of the countries. Tlicre was no fine 
balancing of chairmanships and positions on commit^ 
tees as there is in meetings colored by political consid¬ 
erations'. Science was the order of business, and it was 
conducted in the spirit of perfect harmony and good 
fellowship. 

And why shouldn’t a meeting of the Association be 
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Wholly free fr^ Sticoneiderations of national boun¬ 
daries T Soienc€wiB not sectional nor limited to any 
people. Throughout its history its heroes have ap¬ 
peared in every civilized land, and they have spoken 
every tongue. The mere fact that I feel it is appro¬ 
priate to mention these things is a commentary on the 
loTV level at which the relations among peoples now 
largely exist. In the world as a whole the rule of 
tooth and claw prevails. Perhaps science will be able 
to initiate an age of reason; certainly the Ottawa 
meeting tended in that direction. 

In order to promote interest in science as widely as 
possible throughout America, the association holds its 
meetings in various cities in the United States and 
Canada. For example, the summer meeting two years 
ago was held in Rochester, N. Y., and the meeting 
last summer was held in Denver, CoJo. It is hoped 
that the meeting in Ottawa will add a great impetus 
to science in Ontario, and iudeed throughout Canada. 
Canadian science has had a distinguished history, as 
was excellently demonstrated in the symposium on 
‘^History of Science in Canada,'' which Avas organized 
and presented by the Section on the Historical and 
Philological Sciences. Perhaps the Ottawa meeting 
will mark the close of one period in Canadian science 
and the beginning of a new one. By a happy coinci¬ 
dence, the council, by unanimous action, voted to admit 
the British Columbia Academy of Sciences to the rela- 
tion^ip of an affiliated society of the association. 
There are now affiliated academies of science, only 
one of which is Canadian, 

SOME STATISTICAL INFORMATION 

From its organization in 1848 until 1902 the associa¬ 
tion held its meetings, one each year, in the summer, 
usually in August. Beginning with 1902, the time 
of tlie meetings was changed from tlie summer to 
the last week in December, including occasionally the 
first days of January. These winter meetings are the 
annual meetings of the association. In August, 1915, 
a summer meeting was held in San Francisco, Calif., 
in connection with the organization of the Pacific Divi¬ 
sion, In June, 1922, a summer meeting was held in 
Salt Lake City, Utah, and in September, 1923, one 
was held in Los Angeles near the time of a total 
eclipse of the sun, which was visible from southern 
California and northern Mexico. In Juno, 1925, two 
summer meetings were held, one in Boulder, Colo., in 
connection with the Southwestern Division, which was 
organized in 1920, and one in Portland, Oregon, in 
connection with the Pacific Division. Since 1931 the 
association has regularly held summer meetings. 

In comparing statistics of meetings of the associa¬ 
tion, it should be remembered that in earlier yeai-a only 
one meeting was held each year, whereas there are 


now two. The annual December meeting has been by 
far the larger of the two, with the esxoeption of the 
Chicago meeting in June, 1933, in eonnection with the 
Century of Progress Exposition. 

Canada has been host to the association in five meet¬ 
ings; Montreal, 1857 and 1882; Toronto, 1889 and 
1921; and Ottawa, 1938. The first four were regular 
annual meetings of the association; the last, a summer 
meeting. Some of the principal statistics relating to 
the five meetings held in Canada arc: 
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MomberB. 

953 

3,407 

1,966 

11,547 

39,307 

Registrations. 

351 

937 

424 

1,832 

1,304 

Papers .. 

132 

255 

211 

900 

466 


As has been stated, the statistics for the Ottawa 
meeting are not comparable with those of earlier 
years. Perhaps a better comparison would be obtained 
by combining the figures for the Tndinnapolis and the 
Ottawa meetings. For the two ineetings together, the 
number of registrations was 4,198 and the number of 
papers (including 25 invited discussions) was 2,147. 

The registrations at Ottawa were as follows; Alberta, 
16; British Columbia, 10; Manitoba, 10; New Bruns¬ 
wick, 17; Nova Scotia, 16; Ontario, 543 (Ottawa, 373); 
Quebec, 125; Saskatchewan, 16; Prince Edward Island, 
2 (total for Canada, 755); Newfoundland, 2; Alabama, 
2; California, 5; Connecticut, 14; District of Colum¬ 
bia, 44; Illinois, 16; Indiana, 1; Iowa, 4; Kanaas, 2; 
Louisiana, 1; Maine, 10; Maryland, 3; MassachuBetts, 
24; Michigan, 15; Minimsota, 7; Missouri, 7; Mon¬ 
tana, 1; New Hiimpshire, 6; New Jersey, 14; New 
York, 98; North Carolina, 4; North Dakota, 2; Ohio, 
13 ; Oklahoma, 2; Pennsylvania, 20; Rhode Island, 3; 
South Carolina, 2; Tennessee, 6; Utah, 1; Vermont, 
1; Virginia, 6; West Virginia, 3; Wisconsin, 8 (total 
for United States, 338); Australia, 3; England, 2; 
Germany, 1; Scotland, 1; South Africa, 1; Sweden, 1. 

There were 81 scientific sessions at the Ottawa meet¬ 
ing in addition to 11 field trips, most of which were 
scientific sessions in a different form, and 9 dinners and 
luncheons. The sessions were held in 25 'rooms, all of 
which were in use on Wednesday morning. Of the 81 
sessions for the reading of papers, 25 were devoted to 
the 18 symposia which were presented at the meeting. 
There were in addition 7 round-table discussions. 

GENERAL SESSIONS 

On Wednesday evening, June 29, Dr. Robert Cj 
Wallace, principal and vice-chancellor of Queen^s Uni¬ 
versity, Kingston, Ontario, delivered the seventh 
Maiben lecture on the subject, “The Changing Values 
of Science." An audience that filled the large 
tofrium of lisgar Collegiate Institute listened with WLpt 
attention to Dr. Wallace's inspiring address. ’ 
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Tho other general aeBsiona of the Ottawa meeting 
were the font programs on ^Scienee and the Future” 
which were organized and pimented by the Section 
on the Social and Economic Sciences. The speakers 
at the first Bossion were Dr. Stuart Rice, director of 
U. S. Central Statistical Bureau, whose subject waa 
“World Standards of Living,” and Mr. F. E. Lathe, 
of the National Research Council of Canada, whose 
subject vraa “World Natural Resources.” At the sec¬ 
ond session, Dr. William Crocker, director of Boyce 
Thompson Institute for Plant Research, spoke on 
“The Botanical Sciences and the Future,” and Dr. 
Frank R. Lillie, president of the National Academy 
of Sciences, spoke on “The Zoological Sciences and the 
Future.” Tlie third session was devoted to tlie physical 
sciencoB, Dr. Arthur 11. Compton, of The University 
of Chicago, speaking on “Physics and the Future,” 
and Dr. Harold C. Urey, of Columbia University, on 
“Chemistry and the Future.” In the final session con- 
cr(ite applications of science to producing material 
things used and useful in the world were discussed by 
the heads of two great industrial laboratories, Mr. M. 
W. Smith, of the Westinghouse Electric and Manufac¬ 
turing Company, and Dr. John Johnston, of the United 
States Steel Corporation. The subject of Mr. Smith 
was “The Application of Science to the Electrical 
Industry” and that of Dr. Johnston was “The Appli¬ 
cation of Science to the Metallurgical Field.” 

In all these discuissions there were notes of triumph 
because of remarkable past achievements and expres¬ 
sions of confidence for the future, mingled as never 
before with feelings of responsibility for the welfare 
of society. One could not hoar the brilliant addresses 
of these programs without feeling that the epics of 
our day are being written in tlie fields of science. It 
Was particularly fortunate that the heads of two great 
industrial laboratories participated in the discussions, 
for it will be advantageous for scientists in general to 
leani how little difference there is betwi*on the science 
of industries and that of the somewhat secluded labora¬ 
tories of universities. It will be advantageous, too, 
for university soientiftte to learn of the breadth of 
view and the Bonse of social responsibility of workers 
in industrial laboratories. And it will perhaps be 
BUrpriaing to representatives of mdustiy to learn tliat 
the association is taking a deep interest in tlie fiinda- 
mentalB on which the industrial and economie life of 
the world depends. 

SYMPOSIA 

Including the “Science and the Future” program, 
which hae just been mentioned, 18 symposia were or¬ 
ganised and presented at Ottawa. In tho order in 
tdiich th^ appeared in the General Program of the 
meeting they are: 


1. Medical Biochemistrf^ (SectioSi on Chenustry and 
Section on Medical Sciences. Dr. Harold C. Urey, 
cliairman). “Hormones and Immunity” was discussed 
by Dr. W. R. Franks and Sir Frederick G. Banting; 
“Bio-electric and Other Physiological Responses of 
Insulin and Metrazol,” by Drs. J. E. Goodwin, G. E. 
Hall, B. Leibfd and D. P. C. Lloyd; *‘The Prolongation 
of the Action of Insulin,” by Dr. Albert Fisher; “The 
Purification of Heparin,” by Dr, Arthur Charles; 
“The Ketogenic and Anti-Insulin Properties of Axi- 
lorior Lobe Extracts,” by Drs. A. H. Neufeld and J. B. 
Collip; and “Studictj on the Specific Metabolic Stimu¬ 
lant of Pituitary Extracts,” by Drs. D. K. 0^Donovan, 
O. F. Denstedt and J. B. CoUip. 

2. The Nutrition Problem in North America (Sec¬ 
tion on Chemistry. Dr. Harold C. Urey, chairman). 
“Physiological Functions of the Vitamins” was dis- 
cufised by Dr. E. W. McHcniy; “Determination of the 
Vitamin, Iron and Calcium Requirements of the 
Human,” by Dr. Frederick F. Tisdall; “The Stand¬ 
ardization of the Vitamin Content of Cod Liver Oil,” 
by Drs. W. D. McFarlane and A. R. G. Emslic; “Maxi¬ 
mum Efficiency with Minimal Diets,” by Dr. I. M. 
Rabino witch; “Evaluation of Canadian Feeding 
Stuffs,” by Dr. C. J. Watson; “The lioJe of Pasture in 
Animal Nutrition,” by Dr. E. W. Crampton; “Simpli¬ 
fied Diets in Poultiy^ Nutrition,” by Dr. H. D. Branion; 
and “Effect of Diet and Other Factors on the Com¬ 
position of Fat in the Bacon Hog Carcass,” by Dr. 
R. D. Sinclair. 

3. The Application of Isoiopott to Biochemical Prob¬ 
lems (Solution on Chemistry and Section on Zoological 
Sciences. Dr. Harold C. Urey, chairman). “The Con¬ 
centration of Isotopes” was discussed by Dr. 11. G. 
Thode; “The Use of the Nitrogen Isotope for Biologi- 
ciii Studios,” by Dr. Rudolf Schoenheimer; “The 
Application of Deuterium to Intermediate Metabo¬ 
lism,” by Dr, David Rittenboig; and “Pharmacological 
and Toxic Effects of Deuterium Oxide,” by Dr. Henry 
G. Barbour, 

4. Atmospheric Ozone and Measurement of Ultra- 
Violet in Solar Radiation (Section on Astronomy and 
Royal Astronomical Society of Canada). “Atmos¬ 
pheric Ozone as a Constituent of the Atmosphere” was 
discussed by Dr. B. Haurwitz; “Ozonosphere Tempera¬ 
tures under Radiation Equilibrium,” by Dr. E. HL 
Gowau; “Atmospheric Ozone as related to Meteorol- 
ogy,” by Dr. Chaim Pekeris; and “The Determination 
of Atmospheric Ozone from the Measurement of Ultra- 
Violet Solar Radition,” by Dr. Brian O’Brion. 

5. The Migration of Salmon—and Conservation. 
(Section on Zoological Sciences and Ecological Society 
of America. Dr. A. G. Huntsman, chairman). “The 
Atlantic Salmon of Europe” was discussed by Mr. 
W. J. M. Menzies, of Edinburgh, Scotland i “The 
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Fataiflm Salmon of Akska and tie We^ttem States,” 
by Dr. W. H. Riot; “The Pacific Sahnon of British 
Columbia,” by Dr. W, A, Clemens; “The Atlantic 
Salmon of the Oulf of St. I^awrenee,” by Dr. D. L. 
BeMiug; “The Atlantic Salmon of Nova Scotia and 
New Brunswick,” by Dr. A. G. Huntsman; and “Fac> 
tors Controlling Salmon Migration,” by Dr. Henry B, 
Ward. 

6. The Relation of Insects to Forest Conservation 
(Entomologists, Foresters and Forest Pathologiata. 
Dr. J. M. Swaine, chairman). “Cooperation in Insect 
Studies Relating to Forest Conservation” was dis¬ 
cussed by Dr. J. J. deGryse; “Some Fjconomic Aspects 
of White Pine Blister Rust Control,” by Dr. J. F. 
Martiri; “The Relation of Insects and Other Biotie 
Factors to the Development of the Modem Forest,” 
by Dr. S. A. Graham; “The Relation of Insects to 
Rehabilitation Plantations in Drought Areas,” by Dr. 
N. D. Wygant; and “The Relation of Insects to the 
Conservation of Farm Woodlots,” by Dr. R. B. Friend. 

7. The Genetics of Pathogenic Organisms, Viruses, 
Protozoa, Bacteria and Fu/tgi Pathogenic to Plants. 
(Section on Botanical Sciences, Section on Medical 
Bcknces, Section on Agriculture, American Phytopaih- 
glogioal Society and Genetics Society of America). 
Vvruaea: “Viruses Pathogenic to Animals” was dis¬ 
cussed by Dr. E. A. Watson; and “Viruses Pathogenic 
to Plants,” by Dr. L. 0. Kunkel. Protozoa: “Genetics 
of the Parasitic Protozoa” was discussed by Drs. W. 
H? Taliaferro and C. G. Hoff; and “The Influence of 
Host Constitution on the Parasite,” by Dr. C. G. Huff. 
Bacteria: “Some Problems in the Genetics of Bacteria 
Pathogenic to Man” was discussed by Dr. G. B. Reed; 
“Some Examples of Hereditary and Environmental 
Influence on Bacterial Pathogenicity,” by Dr. II. 
Konst; and “Genetics of Bacteria Patlmgenic to 
Plants,” by Dr. A. J. Riker. Fungi Pathogenic to 

Under the general title “The Origin of Para¬ 
sitic Races of Phytopathogenic Fungi” there were the 
following four papers; “Origin through Adaptation,” 
by Dr. D. Riddick; “Origin through Hybridization—in 
Smut Fungi,” by Dr. H. A. Eodenhiser; “Origin 
through Hybridization—in Rust Fungi,” by Dr. J, H. 
Croigie; and “Origin through Mutation,” by Dr. J. J. 
Christensen. 

8. Micro-elements and Deficiency Diseases (Ameri¬ 
can Phytopathological Society and American S(Kjiety 
of Plant Physiologists), Under the general title 
“M irro-olcments in Nutrition of Plants” there were the 
following three papers: “Review of Literature,” by 
Drs. M. B. Davis and E. P. Grant; “Micro-element 
Studies at Exi>eTimental Farm” (illustrated), by Drs. 
W. Ferguson and L. E. Wright; and “Miorospectro- 
grapliie Btudiea,” by Dr. 0. R. Giles. The remaining 

: papers were as follows: “Speetrographic Analysis 


Applied to Ekmento*” by Dip. J* Foitor; 
“Some Relations of Hicn)-element« to Anhnai Ufe,^ 
by Dr. E. J. Underwood; “Boron Deficiency Symptoms 
in Agricttitura] Plants in British Columbia,” by Dr- 
H. R. McLarty; “Cytology of Deficiency Diseases with 
Special Reference to Boron,” by Dr. Coulson; 
“Thallium Toxicity,” by Dr* E. L* Spencer; and “Per¬ 
meability of Host Colls ill Relation to Fungus Para¬ 
sites,” by Dr, F. S. Thatcher. 

9. Phytogeographical Problems of Northeastern 
Canada (Section on Botanical Sciences, Botanical So¬ 
ciety of America and American Society of Plant 
Taxonomists. Dr, M. L. Pemald, presiding). “Botan¬ 
ical Evidence of a Post-pleistoctene Marine Connection 
Between Hudson Bay and the St. liawrenoe Basin” 
was discussed by Dr. David Potter; “The PhyU^eo- 
graphical Implications of the Flora of Northeastern 
Labrador,” by Dr. Ernst C. Abbe; “Some Factors in 
the If$oiation of Rare Plants,” by Dv. V. C. Wynuc- 
Edwards; “The Bic Florida and its Bearing on tlie 
General Problem,” by Dr, Jacques Rousseau; and 
“The Mingan-Anticosti Phytogeographical Problem,” 
by Fri^re Marie-Victorin. 

10. Root Rots and Seed Borne Diseases (Canadian 
Phytopathological Society and American PhytopaBio- 
logical Society. Dr. H. W. Anderson, chairman). 
“Relation of Flant Patliological Technique to Seed 
Laboratory Practise” was disenased by Dr* R* Howard 
Porter; “The Incidence of Pathogenic Fungi ih 
Seeds,” by Dr. O. A. Scott; “Th6 Hole of Itd^ectad 
Seed in the Development of Seedling Blight and Root 
Rot in Cereals,” by Dr. J. J. Christensen; “The Soil 
Microflora and other Factors Affecting the Develop¬ 
ment of Root Rot,” by Dr. F. J. Qreaney; “Root 
Development in Relation to Root Rot Diseases,” by 
Dr. P. M. Simmonds; and “The Intomlation of 
Organisms to Root Rot,” by Dr. G. B. Sanford. 

11* Drought Relations (American Society of Plant 
Hiysiologista and Genetics Society of America). 
“Xerophytic Plants, their Evolutionary Origin from 
Mesophytes and their Possible Utililsation in Culture 
or os Plant Breeding Material” was discussed by Dr. 
Walter T. Swingle; “Studies on the Pbysioli^ of 
Drought Resiatanco in Cereals,” by Dr* tA. Q. d. 
Whiteside; “Similarities between Drought and FrtxKt 
Resistance,” by Dr. J. Levitt; ^Water Absorption as 
a Factor in Drought Injury/* by Dr* Paul J. Rjsamdr; 
“Water Economy of Trees in Relation to I>ronght,” 
by R. J). Gibbs; “Effect of Cultivation on Seal Moistoe 
Relations,” by Drs. W. J. Staple and J. Leh^; “Com¬ 
parative Development of Drought Resistant Wheat 
VarietieB under Varying Moiature Supply/* by Dr; ' 
W* HopkittB ) “Root Studies of Weed 
Plants,” by Drs. T. K. PariyShenko and L» r 

“1^1^ Wheat f enr 
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K. W* N«atby; "Tritkum-A^o- 
Atf^^ by Des. P. H. 
ftxid L. V, P, Jobittioii; and “The Influence of 
Moififcure Supply on tb6 Dniugfat Resistance of Pine 
Seedlings,'' by Dr: Hardy L. Shirl^. 

12^ Soimc^ und the Future (Section on Social and 
Economic Sciences). Program was discussed tinder 
the ha&ding “Qoneral Sessions." 

13. The Influence of Fire on Foreete, Wild Life and 
Public Welfare (American Association, Ecological 
Society of America, Society of American PoresterR 
and Canadian Society of Forest Engineers. Dr. C. C. 
Adams, presiding). “Fire and Forests” was discussed 
by Dr, Irvine T. Haig; “Fire and Wild Ijf’e,” by Dr. 
itoyes Lloyd; and “Fire and Land Use,” by Dr. 
Herbert C. Hanson. 

14. The Present Statue of the Psychology of Think¬ 
ing (Section on Psychology. Dr. George Humphrey, 
chairman). Under the gtmoral title of the symposium, 
three comprehensive papers were presented, after 
which there were discussions by invited speakers. Dr. 
Geoige Humphrey discussed the history and develop¬ 
ment of this field in scientific psychology; Dr. N. K. 
F, Maier reported on animal and human experiments 
on the nature of reasoning; and Dr. S. N. F. Chant 
described recent experiments which separate analogical 
and analytical processes in reasoning. 

15. History of Science in Canada (Section on His*^ 
torieal and Philological Sciences). “The Advance of' 
Physics in Canada” was discussed by Dr. A. Norman 
Shaw; “The Beginnings of Chemistry in Canada,” by 
Dr. W. Lash Miller; “(Unnada's Contributions to 
Botany,” by Pr^e Marie-Victorin; “The History of 
Zoology in Canada,” by Dr. J, R, Dymond; “The 
History of Geology in Canada,” by Dr. Frank D. 
Adorns; “The Orowth of Astronomy in Canada,” by 
Dr. W. E. Harper; “An Outline of the Progress of 
Matbematios in Canada,” by Dr. Samuel Beatty; 
“Medical Research during the French R%ime,” by 
Dr, L. E. Pariseau; and “Why the Social Sciences 
Lag bchbd the Biological and Physical Sciences,” by 
Dt. Jtmeipii Mayer, 

16. SetiiiUu$ Oedmette^Gu^rm (B.C.O.) (Section on 
Medi^ Sciences)^ ^15,0.0* Vaccine, Eleven Years' 
Experiihentfd Wcrtc on Its tnnoenity and Efficacy” 
wnk dlBoudaed by Dr, A^FrEppler; “B.C.G, Vaccina- 
tibu of Cat^e ahd Resistamie to Tuberculosis,” by 
Dt; B; A- Watson; “The Immunising Properties of 

Va^th^ in BovineS,” by Dri Allan C. Rankin; 
of Indian <%ildmi with B.C.G., Pro- 
E. G. Ferguson; “Twelve 
Yeai^^bg^ir^ with B.C,G, Vaccine at the Univer- 
isitjr ^ A; Baudouin; and discussion 

Canada 


(Canadian Society of Technical AgdculturaUsts and 
Canadian Society of Animal Production). “Advanced 
Registry for Pure-bred Swine” was discussed by Dr. 
A. W. Peterson; “Test Station Operation,” by Dr. 
R. G. Knox; “Discussion of the Results of Station 
Teeing in Canada,” by Dr. J. G. Lefebvre; “Analysis 
and Interpretation of Carcass Results,” by Ur. E. W. 
CraiUpton; “Discussion of Recent Investigations in 
Carcass Evaluation,” by Dr. .L Q. Stothart; and 
“Market Quality of Canadian Bacon,” by Dr, L. W. 
Pearsall. 

18. Comparison of Huiritive Value of Pasture wnd 
Hay with Other Crops (American Society of Agron¬ 
omy. Dr. 0, McOonkey, presiding). “Problems in 
Evaluating Postures in Relation to Other Crops,” by 
Drs. H. L, Ablgren, O, Bohstedt and 0. S. Aamodt; 
“Comparative Cost of Total Digestible Nutrients in 
Pasture and Other Crops,” by Drs. E. S. Hoiikins and 
P. O. Ripley; “Seasonu] Variations in Chemical Com¬ 
position of Pasture, Hay and Grain from Different 
Regions in Or*t«rio,” by l)r. N. J. Thomas; “Relative 
Values of Alfalfa Hay and a Mixture of Concentrates 
for Milking Cows,” by Dr. T. K. Woodward; “Methods 
of Evaluating Live Stock Feeds,” by Dr. F. B. Morri¬ 
son; “Remarks on Evaluation of Herbage and Pas¬ 
ture,” by Dr Paul E. Howe; and “Some Problems in 
the Determination of the Nutritive Value of Pasture 
Herbage,” by Dr. E. W. Crampton. 

A number of programs listed as round-table con- 
fei'cnces did not differ greatly in their general plan 
from some of the sym];)Osia. Others were somewhat 
informal diRcussions of closfjly related subjects. The 
programs of several of the scctious and societies were 
thoroughly oiganizied in subject-matter, yet were not 
designated either as symposia or round-table confer¬ 
ences. For example, the Section on Geology and 
Geography had six sessions, each on a different well- 
defined field of geological interest. Since the cotinoil 
at the Indianapolis meeting last December authorized 
the publication by the association of such symposia 
as the executive committee may approve of, a clear 
formulation of the conditions under which a program 
should be designated as a symposium becomes impor¬ 
tant. Such a fomiulaticm is also important in prepare 
ing a balanced reimrt of a meeting of the associatiosu 
Perhaps the subject should be discussed and a deflid'* 
tion given of the word symposium at the Becretariea' 
Conference at the Virginia meeting next December* 

BUSINESS ITEMS 

At its first meeting on Monday, Juno 27, the cbuaeil 
appointed Dr. Wesley C. Mitchell, president :o£ the 
association, Dr, George D. Birkhoff, the retiring pmi- 
dent, Dr. P, R. Moulton* the pertnanent seoret^^^ 
Eari B. McKinley, member of tiie eaeeuUve 
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Dr. Herbert E. Ives, vice-president of Uie association 
and chairman of the section on physics, Dr. H. G. 
Moulton, formerly vice-president of the association 
and chairman of the Section on Social and Economic 
Sciences, to represent the association in discussions 
with representatives of the British Association for the 
Advancement of Science, at its Cambridge meeting in 
August, on the question of closer cooj)eration between 
the two associations and of other subjects of mutual 
interest. 

At the same session the council adopted the following 
resolution: 

Whereas: The American Asaociatioii for the Advance¬ 
ment of Seicnco, realizing tlm fact that the holding of 
international congrt^Hwes or meetings for the purpose of 
discussing science and liuman welfare Korvers fuiuhunen- 
taJly to advance understanding among the nations, hereby 
approves in principle lending its influence and support to 
further the plans of such congresses or meetings when 
arranged or sponsored by any of its afllUatod societies or 
by other organizations of corresponding standing. 

The permaucrit secretaiy reported that the total 
membership of the association on June 21 was 19,307; 
on June 22, 1937, it was 18,353. Between the begin¬ 
ning of the fiscal year, October 1, 1937, and June 21, 
1938, tile names of 1,925 new mcinbei’S Imd been added 
to the rolls of the association; the estimate made last 
October for tlie number of new members that would 
be added in the entire year was 1,300. 

The permanent fjeerctary reported that 23 broad- 
caais were delivered between January 19, the date of 
the first broadcast of the series, and June 27, and tliat 
in response to written requests for copies of the 
scripts 143,400 had been sent out to listenex’s. 

In response to a request from the World Education 
Federation, the council appointed Dr, Otis W. Cald¬ 
well, general secretary, and Mr. H. A. Carpenter to 
organize the program of the Science Section meetings 
of the Fcderatif»n to held in Rio de Janeiro, Brazil, 
in the summer of 1939. 

The council apixointed Colonel C. F. Craig, Tulane 
University Medical School, New Orleans; Dr. Mark 
F, Boyd, Rockefeller Institute for Medical Research, 
New York, and Dr. Louis L. Williams, U. S. Public 
Health Service, Washington, as a supervisory commit¬ 
tee for the developmeiit of a three-year program on 
malaria, closing with a comprehensive symposium on 
the subject at the meet'mg in December, 1941. 

For the purpose of increasing the service of the 
association to its affiliated academics of Hcionce, the 
council passed Iho following resolution: 

Besolv(}df that the officers of the Association be autlior- 
ized and instructed to offer to each of the affiUate<l 
Academies of Seionco the privilege of nominating for 
annual Honorary Junior Membership in the Association 


one boy and one girl from its junior acadi^y or, if it 
has no junior academy, from junior science clubs within 
its lemtory; and that the Association in thus providing 
for Honorary Junior Memberships shall arrange so that 
during the jtoriod of honorary membership the honorary 
junior member shall pay no entrance fee or dues, shall 
receive a suitable certificate of menibership, the copies of 
Science containing the preliminary announcements and 
the reports of the mootings, tlie programs of the meetings; 
and also Science News Letter, provided through the cour¬ 
tesy of Science Service, 

The Committee ou the Theobald Smith Award in 
Medical Sciences reported its selection of Dr. Charles 
F. Code, of the Mayo l^oundatiun, Rochester, Minn., 
as the second recipient of the $1,000 award for his 
work on “Histamine in the Blood,” The repoil; was 
unanimously accepted by the council. The secretaiy 
of the Section on Medical Sciences was appointed to 
be secretary of the Theobald Smith Award Committee 
in Medical Sciences. 

Dr. J. F. Dashiell, of the Univei^ity of North Caro¬ 
lina, Chapel Hill, K. C,, was elected by the council as 
vice-president of the association and chairman of the 
Section on Psychology, 

Dean Edward Hpease, of Western Reserve Univer¬ 
sity, Cleveland, Ohio, was appointed a member of the 
executive committee of the Subsection on Pharmacy. 

The council by unanimous vote accepted the British 
Columbia Academy of Sciences as an affiliated acad¬ 
emy of the association. This is the first Canadian 
academy to be admitted as an affiliated academy. The 
number of scientific societies, academics and organiza¬ 
tions now affiliated or associated with the association 
is 160. 

Just before its final adjouriuueut on June 30, the 
council, in appreciation of the courtesies extended to 
the association by the citizens of Ottawa and of 
Canada, unanimously adojited the following resolu¬ 
tion ; 

The American AsBociation for the Advancoxnont of 
Science and its affiliated socioties hereby express their 
deep appreciation to the citizens of Ottawa and of Canada 
for acting as hosts to the One Hundred-Second Meeting 
of the Association, which was held in Ottawa, Ontario, 
from June 27 to July 2, 1938, inclusive, aI this meeting 
there wore more than JOO scientific sessions before which 
neatly 500 papers were presented. The registered attend¬ 
ance exceeded 1,100, which ranks the Ottawa meeting 
among the largest summer meetings the Association has 
held. 

Not only has the Ottawa meeting been exceptional in 
point of attendance and in number of scientific x>aper« 
presented, but as the result of the work of a splendid 
XiOcal Committee provisions for its scienttfie sessions and 
for the eatertalnnumt of members and their guests have 
been ideal. His Excellency, Lord Tweedsmuir, was Patron 
of the Meeting; Senator Raoul Dandnrand, Honorary 
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Chuirmaa of tlie liocal Committee j Dr. C. Camsell was 
dii^Jnman of tho Local Executive Committee; Dre. A. 
Beauchesae and B. W. Boyle were Vice-Chairmen, Dr». 
A. Ijanctot and H, M. Tory were Executive Members; and 
Mr, H, L. Trueman was Secretary. To the special Com¬ 
mittee Chairmen, N. C. Alien, Finance; E. Khoades, Pub¬ 
licity; F. E, Lathe, Program; T. A. McElhanney, Equijj- 
mont; L. S. McLnino, Registrution; C. H. Bland, Staff, and 
M, F, Gregg, Entertainment, the Association owes especial 
thanks for the great success of the meeting. Moreover, 
the Boy Scouts of Canada, alert and ever ready for action, 
rendered varied and effective services that helped make 
the machinery of the nictding function smootlily. All 
^d8iU)^s will long hold pica,Hunt memories of Ottawa as a 
delightful city and of its inhabitants as ideal hosts. 

The meeting that was hold this week is the fifth met*t- 
ing of the AHSOcintion in Canada, for the Association is 
American in the broad sense of the word. In science on 
this continoit national boundaries are of no consequence. 
The participants in this meeting considered together in 
harmony and good will more fundamental things than 
political rivalries. If the spirit of this meeting extondod 
throughout the world, many of the troubles that now afRict 
mankind would not exist. 

The daily papers of Ottawa and of Canada, wdth fine 
discrimination of whnt is important and in the sincere 
spirit of ocienco, have given this meeting a great deal of 
publicity. The Canadian Broadcasting C/orporation has 
carried a number of broadcasts. In fact, from the very 
beginning of the preparation for this meeting to its close, 
the citizens and institutions of Ottawa and of Canada 
rendered servicea to the Association and its uffUiated socie¬ 
ties which the Council here gratefully but inadequately 
acknowledges. 

SCIENTIFIC SESSIONS 

SECTION ON PHYSIOS (B) 

{From report by Henry A, Barton) 

Section B held three sessions, at wdiich 16 papers 
were read, Herbert E. Ives, chairman of tlie section, 
presiding. The program, arranged by J. A. Gray, of 
Queen's University, Ontario, was unusually strong for 
a summer meeting. Visiting physicists enjoyed the 
opportunity of visiling the National Research laiborU' 
tories, in which the scientific sessions of the section 
were held. 

The first session consisted of four short papers on 
such miscellaneous subjects as low frequency currents, 
specific heats of gases and applications of spectropho¬ 
tometry to blood pigments, and a special paper by 
H. E. Ives on “The Unsymiuetrical Doppler E^ect in 
Hydrogen Canal Rays and its Significance in Optical 
Theories.” Using canal ray tubes of the type devised 
by Dempster, Ives found that the displacement of spec 
[ tral lines was exactly the amount predicted by the 
Lomor^Iiorents theoiy, according to which a moving 
^ clock runs dow. The next session consisted of three 
invited papers on sound, two on ultmonic waves. 
E. H. Sanders presented a paper on ‘Tassage of Ultra¬ 


sonic Waves through Thin Plates,” and R. W. Boyle 
presented one on “Ultrasonics—Marine Applications.” 
The third paper, by H. E. Kcilley, was on “Noise 
Abatement Problems in Canada.” At the final scseion 
8 short papers were read. 

SECTION ON CHEMISTRY (C) 

There were five sessions of the Section on Chemistry, 
the third of wliich was a joint symposium with the 
Section on Medical Sciences on ‘Medical Biochem¬ 
istry” (item 1 under Symposia) and the fifth of which 
was a joint symposium with the Section on Zoological 
Sciences on “The Applications of Isotopes to Bio¬ 
chemical Problems” (item 3 under Symposia). The 
fourth session was devoted by the section to a sym¬ 
posium on “The Nutrition Problem in North America 
(item 2 under Symposia). The first session consisted 
of three papers on “Gas Reactions” and the second of 
six papers on miscellaneous subjects ranging from 
physical and chemical aspects of textile fibers to the 
refining of radium ores. A total of twenty-seven 
papers were presented before the section. 

WEirnON ON ASTRONOMY (D) ANP ROYAL ASTRONOMICAL 
SOCIETY OP CANADA 
{From report by Harlan 1\ StelHon) 

The section and the Royal Astronomical Society of 
Canada held three sessions, the first two of which were 
general aesssions, «Hnd the third of which was a sym¬ 
posium on “Atmospheric Ozone and Measurement of 
Ultra-violet in Solar Radiation” (item 4 under Sym¬ 
posia). A total of thirty papers was presented. At 
the first session W. E. Harper, in his discussion of 
“Fifty Years of Astixmomical Work in Canada,” out¬ 
lined the remarkable progress of astronomy in Canada 
from the days in whi(;h a small transit was the only 
official observing instrument to the present gi'eat 72- 
inch reflector at Victoria, B. C., and the 74-inoh re¬ 
flector at the David Dunlap Observatory. The re¬ 
mainder of the program included a uidc range of 
subjects—the relation of terrestrial phenomena to the 
solar cycle; sunspot influence on the tree growth in 
Canada with correlations opposite in sign for the 
coastal regions from those for the interior; statistics 
on distribution of sunspots in longitude; a spectro¬ 
scopic attempt to determine whether the greenish areas 
on Mars owe their color to vegetation, a negative con¬ 
clusion being indicated: navigation near the pole; 
variable stars in globular clusters; orbits of apec- 
tnigraphio binary stars; solar rotation measurements; 
and radial velocities of certain stars. 

SfiOTlON ON GEOLOGY AND GEOGRAPHY (e) AND THE 
GEOLOGICAL SOCIJCmf OP AMERICA 
{From report by Howard A. Meyerhoff) 

The section held two sessions, one of five papers on 
‘Regional Geography” and one of five papers m ”Qfio- 
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graphic Problems of the Northern Frontier,'^ and four 
joint sessions with the Geological Society of America, 
the geiieral subjects of which were ‘^Physiography,” 
Aspects of the Mineral Industry,” “l^cambrian Eco¬ 
nomic and Stratigraphic Geology” and “Precambrian 
and Paleozoic Geology.” In addition to the six formal 
sessions, several field trips were arranged, one of two 
and one-half days under the guidance of Morley E. 
Wilson to examine the Prtjoambriun geology in the 
Madoc District; one to tlie laboratories of the Bureau 
of Mines; another, under the leadership of Dr. Alice 
Wilson, stratigraphicaliy upward tlirough the PaJeo- 
aoio section of the Ottawa Lowland; and another, under 
D, A. Nichols, on pliysiography and geography, includ¬ 
ing an inspection of local pulp and power operation. 
Not satisfied with the six days allowed for tlie regular 
meetings and excursions, thirteen members of the sec¬ 
tion and its affiliated society extended tlieir activities 
from July 2 to July 7 by a trip, arranged by Dr. 
Timm, director of the Bureau of Mines, and under the 
guidance of Mr. Parsons, to the IlolHnger, McIntyre, 
Dome, Noranda, Wright-Ilargreaves and other mines. 
The great success of the scientific sessions and the 
excursions, in which ninety i:K?rsons participated at 
least in part, was due largely to Walter A. Bell and 
other Canadian geologists. 

ACTION ON ZOOUXJIOAL SCIENCES (F) AND AFFILIATICD 
SOCIETIES 

The Section on Zoological Sciences presented a sym¬ 
posium on “The Migration of Salmon—and Conserva¬ 
tion” (item 5 under Sym^msia), a joint .symposiinn 
with the Section on Chemistry on “The Application 
of Isotopes to Biochemical Problems” (item 3 under 
Symposia) and a joint program with the Ecological 
Society of America. 

The American Association of Economic Entomol¬ 
ogists, the Entomological Society of America and the 
Entomological Society of Ontario held a symposium 
under the cluiirmanship of J. M. Swaine on “The liela- 
tion of Insects to Forest Conservation” (item 6 imder 
Symposia) and throe joint wssions at which twenty- 
three papers were read. At the first session, under tlie 
chairmanship of Arthur Gibson, such varied subjects 
were considered as wirewoms of Canada, wind drift 
and diHsemination of insects, ticks as vectors of animal 
diseases and methods of estimating the populations of 
insects in a field. Before the second session, with 
A, L. Molander serving as chairman, papers were read 
on a variety of subjects, including “Increasing De¬ 
mands upon Entomologists,” “The Male Genitalia of 
Insects,” “Thirty Tears' Experience with Orchard 
Sprays in Nova Scotia,*^ “Synthetic Conipounds that 
Look Promwing oe Inseeticidea,” “Ephemerid Colora¬ 
tion and Its Eelntton to the Time of Emergence” and 


“Insect Life as Recorded by the Motion Piott»r» 
Camera.” Dr. J. J. Davis was diainnan of the ilnal 
session before which nine papers were presented on 
such subjects as “The European Sawfly in Eastern 
Canada,” “An Economic Appraisal of Grasshopper 
Outbreaks and Control in Saskatchewan; a Progress 
Report” and “Biological Control of Insects through 
Plant Resistance.” 

SBCTION ON BOTANICAL 8CIEKGBS (G) AND AfFILIATED 
SOClKTUtS 

(From reports by J. T, BtichholSt J), B. O. Smith and 
M, J. Adams) 

The societies presenting programs in the field of the 
botanical sciences were the Canadian Phytopatbo- 
logioal Society, the American Phytopathological So¬ 
ciety, the American Society of Plant Physiologists, the 
Botanical Society of America and the American So¬ 
ciety of Plant Taxonomists. The section held a joint 
symposium with the Botanical Society of America and 
the American Society of Plant Taxonomists on “Phyto- 
geograpbical Problems of Northeastern Canada” (item 
9 under Symposia). The section also held a aession 
for the presentation of general papers, with Frfere 
Marie-Viotorin presiding. The program included ten 
papera. R. B. Thtmison presented two illustrated 
paj^ers. Phyllis Cook compared the oriental and 
occidental species of Thuja; J. T. Buchholx made an 
embryological comparison of two specues of Sequoia. 
Jules Bnmel gave an account of a most intcyesting 
study of the Desmid flora of a recent peat bog from 
a study by Pr^re Ircnne-Mario, which disclosed, from 
samples taken at all times of the year, thousands of 
species of these microscopic plants. A. H. Hutch¬ 
inson described a polygonal methotl of graphing eco¬ 
logical data by which the relationships of many com¬ 
plex variables alTecting the environmental relation¬ 
ships of plants may he more adequately represented 
for comparison. 

The sessions of the American Phytopathological So¬ 
ciety took the form of three symposia held in coopera¬ 
tion with other groups. The first of these, entitled 
“The Genetics of Pathogenic Oiiganisms” (item 7 under 
Symposia), was held with the sections on the Botanical 
Sciences, Medical Sciences and Agriculture and the 
Genetics Society of America, While discussion of the 
fungi was limited to plant pathogens and that of the 
protozoa to animal pathogens, viruses and baoteda were 
eopsidered in connection with both plant and animal 
diseases. Of necessity the information pres^ted dealt 
ehiefiy with the obaugea observed in pathogenic oigan^ 
isms and the permanence of such changes, since 
repfodtiction and the possibility of true genetic atodkd 
is practt<w}ly confined to the fungi. The 
li^y ob^tved in Bie findings of the % 
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ifvas iu itself an argument in favor of 
sueh eombined sessions. One was loft with the impres¬ 
sion that in the simpler orgonismSf where reproduction 
I is at least largely asexual, frequent variations (pos¬ 
sibly true mutations) largely take the place of genetic 
changes brought about by hybridisation. The pro- 
. dttction of new races of pathogens through adaptation 
jljto new hosts and through spontaneous variation was 
'described for all types of organisms. New methods 
of technique have made it possible to separate numer¬ 
ous variants of some of the plant viruses; some of these 
persist indefinitely without reversion to the original 
type. Bn^eding work with the fungi ia still in its 
infancy, but interesting reports on hybridization in the 
ruHta and smuts showed that forme, new in both mor¬ 
phology and pathogenicity, can arise in this way and 
probably do so in nature; inheritance seems to obey 
Mondolian principles at least in part. 

The second symposium, *‘Micro-elcmcnt» and De¬ 
ficiency Diseases” (item 8 under Symposia), was held 
, ill joint session with the American Society of Plant 
f Physiok^gists. This session was largely concerned 
. with the varioUH disorders, espt?cially in apples ami 
turnips, caused by a d(‘fieioncy of Iwron. It was shown 
that, although iKiron is now known to be essential to 
a great many imjiortant jilants, no use has yet been 
j proved for it iu tlie animal l)ody. Many of these 
I minor eleraents> even if essential, are toxic if present 
^ in more than minute amounts. A disease of tobacco, 
similar to and perhaps identical with frenching, due 
to tiiallium toxicity was givim as an example of this 
( fact. Metliods of spectrographic analysis for rapid 
estimation of various elements in plant issue and in 
soil were described. 

The Anal symposium was held in <roujunction with 
the Canadian Phytopathologioal Society, the subject 
1 being ^*Koot Rota and Seed Borne Diseases” (item 10 
under Symfwsia). Many figures showing the value of 
Bead treatment and the high percentage of fuugus in- 
feotion sometimes found in prize-winning seed samples 
suggested the advisability of extending the scope of 
i se^d testing. 

In the discussion of root rots the complexity of 
studies on this important group of diseases was 
stressed j tlie boat, pathogen and soil microflora all 
influence each other. 

At the garden party on Tuesday at the Central Ex- 
periniental Farna, plant pathologists had an oppor- 
Wity to eiumune exhibits of the Division of Botany 
I and Pa^qlogy of Canada* 

[ American Phytopathological 

'^Jdiero-ekments and De- 
of Plant 
Society of America 
j&l^ayinp<wS (item 11 


under Symposia) and in addition had a general pro¬ 
gram of six papers. 

The Botanical Society of America and the Amertcaxi 
Society of Plant Taxonomists participated with the 
Section on Botanical Sciences in the symposium on 
“Phytogeographical Problems of Northeast Canada” 
(item 9 under Symposia), Papers bearing on the sub¬ 
ject were presented by Ernst C, Abbe, Y. C. Wynne- 
Edwards and Jacques Rousseau. In the absence of 
Frire Marie-Victoria, his paper on the Mingon-Anti¬ 
costi Flora was presented by Jacques Rousseau. Ow¬ 
ing to the abwuice of David Potter, his paper on a 
possible fiorai connection between James Bay and the 
Ottawa River Valley was not read. The general con¬ 
sensus of opinion was that the “nunutak” theory as a 
fKJBsiblc explanation of the discontinuity in the dis¬ 
tribution of Viirious plant species has been considerably 
overworked. 

After the symposium there was a luncheon for all 
biologists in the Chateau I.4iurier, at which a large 
number of botanists and zoologists were present. The 
visitors were welcomed in a short aildress by A. 0. 
Huntsman, of Toronto, to which K. D. Conklin, of 
Princeton, fittingly responded. 

The garden party in the afternoon on the lawn of 
the Central Experimental Farm w^ns one of tiie largest 
and most representative with which Ottawa, has been 
honortjd. The weather was ideal and the musical pro¬ 
gram was supplied by the band of the Dovernor-Gen- 
eraPs Footguards, In addition to the tents for the 
catering sendee, tlicre were two others containing 
exhibits of the various kinds of scientific work— 
botanical, entomological, etc. 

For the field trips on three successive days typical 
plant habitats were chosen, the woods surrounding 
King’s Mountain, the sandy soil at Constance Bay and 
the peat bog at Mx*r Bleue. In addition to a number 
of luoinbei'S of the staff of the Division of Botany and 
the National Herbarium at Ottawa, as well as Toronto 
University, there were also representatives from Cor- 
neU and Harvard Universities, the U. 8. Bureau of 
Plant Industry, the Brooklyn Botanic Garden and the 
Now York Botanic Garden. Scientists were present 
from states as far apart as Louisiana, Illinois and 
Maine. On the first trip after the visit to King’s 
Mountain, most of the party traveled up the pic¬ 
turesque Gatineau Valley as far os Wakefield, 
along the LapOehe River Valley as far as Magh^ 
Mills, and then across country through the hiil3Jri> 
Eardley with several stops for the collection of plltHts. 
From Eardley the party returned along the ba£»3 the 
inountaina to Ottawa, a total distance of about i^bty 
miles. * Although the weather turned slightly on 
the day scheduled for the trip to Her Bkue, ^ not- 
wilMAbdiug the fact that it was a nation^! 
the exciirsion was one of ike best attended of 
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ECOLOGICAL. SOCHETT OF AMEBIOA AND GENETICS SOCIETY 
OF AMERICA 

The Ecological Society of America held two joint 
sessionB with the Society of American Fonisters and 
the Canadian Society of Forest Engineers. The first 
was for the presentation of a symposium on “The 
Influence of Fire on Forests, Wild Life and Public 
Welfare” (item 13 under Symposia) and the second 
was ti general program, under the chairmanship of 
C. F. Korstian, of three papers on forest questions. 
These societies participated in field trips to Mer Bleue 
and the Potawawa Forest Experiment Station. 

The Genetics Society of America joined with the 
Sections on Botanical Sciences, on Medicine and on 
Agriculture and with the American Phytopathological 
Society in a symposium on “The Genetics of Patho¬ 
genic Organisms” (item 7 under Symposia). It also 
presented jointly with the American Society of Plant 
Physiologists a symposium on Drought Relations (item 
11 under Symposia) and it held a program of eleven 
cvtogenetic demonstration papers. 

SECTION ON ANTHROPOLOGY (h) 

{From report hy Diamond Jennesa) 

Section H held sessions on three days, at which 
nineteen papers were presented. The average atten¬ 
dance wajs eighteen. As was natural at a meeting held 
in Canada, problems relating to the anthropology and 
ethnology of that dominion had a prominent place. It 
was emphasized that prehistoric Canada has played 
two ma,ior rolc^: (1) that it has offered a home or a 
passage to ancient peoples migrating from Asia to 
America; and (2) that it has also been an area of 
specialization for certain tribes that evolved either 
within its borders or farther south. T. F. Mcllwraith 
and J. F. Davidson described peculiar features in the 
religion of two of these tribes, while C. W. M, Hart 
analyzed the marriage arrangements of a third. 
Definite cultural links between Asia and America are 
notoriously hard to establish, but C. M. Barbeaii 
emphasized the close n^semblaucea between the dirge 
songs of the Northwest coast and old Buddhist chants 
in China and Mongolia, while Earl Count showed that 
some folk-loro motifs common to America and Eurasia 
have apparently stemmed from a common source. 
Certain writers have ascribed a Siberian origin to the 
Woodland pottery of eastern Canada and the north- 
e« intern United States, but W. J. Wintemberg drew 
attention to the vast potterylesa gap in northern 
Canada that we must bridge before establishing a con¬ 
nection between the two regions. The vexed question 
of the origin of the Iroquois was reopened by J. GhL 
fin, who suggested that present archeological and lin¬ 
guistic evidence doee not support the hypothesis of a 
middle Mississippi homeland, and that the Iroquoians 


may have developed from a Woodland background. 
D. Leoehman described some new discoveries of Dorset 
Eskimo remains in the Arctic. A very important con¬ 
tribution to the problem of early migration in the 
Western Hemisphere was made by Junius Bird, who 
suggested that if the earliest Indians to occupy South 
America were ignorant of water transport and traveled 
solely on foot, as ses^med to be indicated by his disjl 
coveries around the Straits of Magellan, then wt 
should eliiujnale the Amazon basin from their route 
and seek their traces in northern Peru along the 
western side of the Marailon valley. 

Three papers dealt with those cultural conflicts and 
interchanges of primitive with advancini groups that 
are us imi>ortant to the practical fldmiaistrntor as to 
the anthropologist. Tu the field of physical anthro¬ 
pology, Saunders and Count outlined a new method of 
g^iphing dimensions and indices, and J. C. B. Grant 
described the Stony Indians of Alberta, whose bI<K>d- 
grouping differs quite unac(?ountably from that of 
the neighboring Blackfoot. W. M. Krogman offered 
an outline of the ethnic photohistory of the Near East 
by stating a chronological sequence of racial types, ' 
beginning with the South Europid, which was uni¬ 
formly present by 4000 n. o. or earlier, the North 
Europid, which Iwcame an im^xirtant element only in 
the middle or late 34th millennium b. c., the Central 
Europid, which came in bctwtwn 3000 and 2500 B. c., 
and the Annenoid, which did not appear in Western 
Asia until about 500 b. o. 

At the close of the scission several members of Sec¬ 
tion H accepted tlie invitation of Dr. C. T. Currclly 
to visit the Royal Ontario Museum of Archeology in 
Toronto, whose magnificent Chinese collectione had 
formed the subjects of several papers during the 
meetings. 

SECTION ON PSYOHOLOGY (l) 

(From report hy Leonard Carmichael) 

The Section on Psychology (I) lield six scientific 
sessions from Tuesday to Thursday. Two of these 
sessions were held jointly with the Section on Educa¬ 
tion (Q). A dinner for psychologists was held on 
Wednesday evening under the chairmanship of E. A. 
Bott, of the University of Toronto, At this dinner, a 
new Canadian Psycholc^ical Association was fonned. 
A detailed announcement concerning the formation of 
this association, the officers selected, and so forth, will 
be found elsewhere in Scjienoe. 

Probably the most notable part of the scientific sea-: 
sion was a symposium (item 14 under Symposia) or-: 
ganized and directed by George Humphrey of Queen^s^ 
IJixiveraity on the present status of the psychology bi^ 
thinking. Professor Humphrey himself eontribiited 
the first paper of the symposium. He dealt the 
history and development of this field in scientific pay- 
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0hology> He pointed ont that the subject of thought, 
technically defined, hae received too little attention by 
professional psyehologista in recent years. K R. 
Maior, of the University of Michigan, reported on cer¬ 
tain animal and human experimenta regarding the 
nature of reasoning which seem clearly to show the 
distinction between reasoning and memory. S. N. F. 
i^hant, of the University of Toronto, described certain 
jf his recent experiments, which include the separation 
of analogical and analytical processes in reasoning. 
After these three major papers, there was a series of 
brief statements given by those who had been asked in 
j advance to discuss the papers. The second section on 
? social psychology was under the direnstion of E. A. 
Bott. The detailed program of papers presented at 
^ this session and at the other sessions of the section has 
been published elsewhei’e in Scibnce. This is also true 
of the joint session with the Section on Education 
(Q), hold under the chairmanship of J. G. Althouee. 
The sessions on general psychology and learning, 
[inder the chairmanship of J. G. Beebe-Center, in- 
ilaludod a series of theoretical and experimental papers. 
|ln one of these papers, Frk'e Philip, of LaSalle Col- 
licge, Philadelphia, described the application of certain 
'mathematical procedures, first devised for the treai- 
ijtnmt of earthquake records, to the study of the peri- 
bdieity of the high-speed continuous work of human 
ijsubjeots. The session on physiological psychology and 
ferobleras of adjustment waa under the cliainnanship 
Leonard Carmichael, of the University of Rochester, 
febe final session of the program on vocational selec- 
Ition and tests was under the chairmanship of R. B. 
RLiddy, of the Univei-aity of Western Ontario, 
i In all, thirty-three major i^apers were presented 
libefore the section. The meetings of the section were 
/held, through the kindness of the authorities of the 
(University of Ottawa, in the lecture rooms of that 
iMtitution. The programs wore marked by excellent 
Ipiscusfiion, and all in all the meeting of Section I at 
lOttawa must be considered as one of the most success¬ 
ful summer meetings of the section ever held. To 

L a* Bott goes the entire credit for the excellent 
^ angemont of the program. 

j SEOTtOK OK SOCIAL AND KCONOMXC SCIENCES (k) AND 
i THE AMSJEIOAN ffTATISTlOAL ASSOCIATION 

I {From the report of Frederick JP. Stephan 
for the tatter) 

The program of the Section on Social and Economic 
[UCen consisted of four sessions on '^Science and 
e Future,*' this being the second conference of a 
ries of five conferences on the general subject 
|Soimtee and Society." These sessions^ held in the 
uditorium of Liagar Collegiate Institute, all had the 
aoter of Qeimral Bessiousj described earlier in this 


The program of tho American Statistical Asaocia* 
tion linked Canadian and American statisticians and 
economists in a discussion of timely subjects. The 
program opened with a critical examination of the 
statistical scries that may be used in comparing the 
fluctuations of economic conditions in Canada and 
the United States, presented by D. C. MacGregor, of 
the University of Toronto. In the second paper at the 
opening session Walter Gardner, of the Board of Gov* 
emors of the Federal Reserve System, unaJyxcd the 
influence of the United States on the course of business 
in Canada, emphasising monetary and financial rela¬ 
tionships between the two countries. 

Tho second session was devoted to a scrutiny of the 
business outlook with spciiial reference to the effects 
of government spending. Three speakers partici¬ 
pated: Leonard P. Ayres, of the Cleveland Trust 
Company, Corrington Gill, of the Works Progress 
Administration, and Courtland Elliott, of A. E. Ames 
and Company. 

Retail and wholesale trade was the subject of the 
third session. H. Marshall, of the Dominion Bureau 
of Statistics, discus.sed tho methods and some of the 
results of the Canadian Census of Merehandi.sing and 
Sendee EstabJisiiments and the Annual Survey of 
Retail Trade, The patterns of wdiolesale and retail 
trade in Canada and tiie United States were compared 
by Vergil Bml, of the U. 8. Census Bureau. Willard 
Thorp, of Dun and Bradatroet, discussed the need for 
adequate statistics of inventoT*ies and business credit 
and by way of illustration presented a number of 
points on which current conceptions are at variance 
with the facts reported in recent studies. 

Tho American Statistical A.ssociation joined with 
the Canadian Agricultural Bleonomics Society and tho 
Canadian Society of Technical Agriculturalists in a 
scasioR on weather a 2 id crop yields. A survey of crop- 
weather research in the United States was presented 
by C. F. Sarlc, of the Bureau of Agricultural Eco¬ 
nomics. The relationship between weather factors and 
wheat yields was discussed with i-ospeet to western 
Kansas by George Montgomery, of Kansas State Col¬ 
lege, and with respect to western Canada by C. F. 
Wilson, of the Dominion Bureau of Statistics. 

SECTION ON HISTORICAI. AND PHILOLOOICAL SCIENCES (l) 
{From report by Joseph Mayer) 

With the able assistance of Lawrence J. Burpee, of 
the International Joint Commission, a program was 
arranged on which eight Canadian scientists pre¬ 
sented papers in a two-session symposium on the 
tory of Science in Canada" (item 16 under Symposia). 
II. M. Tory presided at the morning session and 
Joseph Mayer at the afternoon session. The latter 
delivered the ninth paper, the closing address, on 
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**Whj tiie Social Bcicuocd Lag Behind the Biological 
and Physical Soioioes.” 

The papers of the sytnpoeium covered the most im¬ 
portant scientiflo advances in Canada from mathema¬ 
tics through biology, some of the developments being 
illustrated with appropriate lantern slides. The paper 
on the progress of mathematics in Canada dealt largely 
with instructional problems and gave examples of 
examination questions prepared for present-day stu¬ 
dents and for those of thirty years ago. The advance 
of physics in Canada was broadly outlined and pic¬ 
tures of modem laboratories and other university 
facilities were presented. The beginnings of chemistry 
in Canada were shown with a delightful humor in the 
presentation of colorful early episodes in chemical 
progress. The character and work of the scientists 
who contributed most to the development of botany 
and zoology in Canada were outlined in some detaiL 
And the growths of Canadian geology and astronomy 
were likewise well portrayed. Finally, the character 
of medical research in Canada during the French 
regime was described in a most interesting manner, 
and rare miuiusoripts and books bearing upon this 
period were exhibited. It is anticipated that these 
eight papers of the symposium will be printed in one 
volume under the editorship of Dr. Tory. 

SKCfTION OF FNGINEIHIINO (m) AND INSTITUTE OF 
^ AERONAUTIOAD SCIENCKS 

{Front report by Norman Marr) 

The Section on Engineering (M) held one session 
with four papers on widely diverse subjects. About 
eighty persons attended this session. The first paper 
dealt with the collapse of the Falls View Bridge at 
Niagara Falls during extraordinary ice conditions in 
the Niagara river in January, 1938. The second paper 
discussed mining, concentration and transportation 
operations in connection with mining and treating 
radium-bearing ores on Great Bear Lake in the sub- 
Arctic region of northern Canada. The third paper 
described some instrumental aids to mapping from 
air photographs as practised in Canada. The fourth 
paper dealt with some aspects of applied science from 
the viewpoint of an electrical engineer. 

Serving for A. A. Potter as chairman of the section 
was G. J. Desbarats, immediate past-president of the 
Engineering Institute of Canada, and Norman Mart, 
chief hydraulic engineer, Dominion Water and Power 
Bureau, Department of Mines and Resources, Ottawa, 
acted as secretary. 

The program of the Institute of the Aeronautical 
Sciences consisted of three sessions, at which nine 
papers were presented. At the first Session 1. I; 
Sikorsky read a paper on "Flyu^ Boa ts”; T. R. Lon^- 
don, one on ^Thotoelastic Stress Methods’’; and G. 
Idein, one on “Snow Performanoe of Aircraft Ski«:^ 


The second Segsioti consisted of a paper on 
tion” by C. 8. Driver and one on ^^Airomft Fuehf’ Iqr 
6. D. Heron and of motion pictures of Lat^cy Field 
with expbmatary comments by Lester D. Gardner. 
The program on aids to dying consisted of the follow¬ 
ing papers: “The Radiometeorograph,^ by W* R. 

“Meteorohigica] Services for Trans-Canadt, 
Airway/’ by J. Patterson, and “The Cathode Ray Com^ 
pass,” by J. T. Henderson. ’ 

fiEOTION OF MEDICAli SOIENCSS (n) AND fiOaaEOTlON 
ON PHARUACnr 

{From report by Malcolm H. ifi^ottie) 

The section on Medical Sciences joined on Monday 
with the Sections on Botanical Soienees and Agri¬ 
culture, the American Phytopathological Society and 
the Genetics Society of America in a symposium on 
“The Genetics of Pathogenic Organisms” (item 7 under 
Symposia). More than eighty persons attended each 
of the two sessions. On Tuesday a symposium was 
held by the section on “Bacillus Calmette-Gu^rii 
(B.C.G.)” (item 16 under Symposia). Wednesday 
morning the section combined with the Section or 
Chemistry (C) in a aymposimu on “Medical Bioebem- 
ietiy” (item 1 under Symposia). 

Two papers dealing with the ultravirnaes inti^duced 
the first symposium. These invisible agents, wirich 
many instances are of molecular dimensions, are gen¬ 
erally accepted as living entities. Those that are wett 
known produce specific diseases such as influenza, yel¬ 
low fever and rabies in animals and tobacco mosaic^ 
in plants. As a matter of fact, disease production is 
the only index of their existence. All agreed that at; 
present little aigniflcance can be attached to tb. , 
genetics of such tiny forma. However, diSerenees in 
strains of particular viruses are well recognized an< 
changes may be induced by passage through different 
hosts. In this connection E. A. Watson stated tha^ 
the same strain of equine encephalomyelitis virus 
serial passage through guinea pigs, mice apd chidvl 
embryos exhibits three strikingly different di^ees (d! 
virulence, the chick embryo strains being most potent. ‘ 
Papers dealing with the protozoa^ bacteria and 
fungi pathogenic to plants followed, with a iotid of 
eleven contributions. These laiger forms may be seen i 
easily under the microscope, and b most inatan^J 
they give rise to macroscopic growths udien colturer7 
on laboratory mediums AU in attendance hfyeei j 
that there are many problems of mutual intereet auif 
that the symposima was of gi^eat value in lnbgmj|r 
the group together. It wiw repeatedly empfaaria^ ; 
that the plant diseases ore superiotr for experime^ " 
#c^ heoause of the unlimited numbers thdt 
umplcgyed Ut any one tim% ease of 

The of tbe second iiyxnpoeinm 
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w$M of p*rti«ulAr ftigniftwooe. When 
C^kte &vt introduoed the Badlliu CElmette-Ghi4riii 
|8.C;6.) es a prophylaotie moaimre against tnberou- 
in Fnmee^ over fiftieen years ago, there was eon* 
iiderahle eritteiam. This technique utilises a living 
ittenuiuted culture of the tubercle bacillus. On many 
; ^eeaeions it has been painted out that the viable germ, 
^yugh apparently harmless, might regain its viru* 
Isnee without warning, and when fed to the infants 
for purposes of protection might in reality produce 
active infections wi^ subsequent death. The Canadian 
investigators undertook to confirm the experiments 
of Calmette under carefully controlled conditions. A 
very thorough and ambitious program was projected 
^der the immediate supervision of the Research 
l[7ouncil, and experiments in the field of veterinary 
medicine were include. The data that have been 
Mtbered over a period of thirteen years were pre- 
<wted in six papers. Wm. H. Park, of New York 
City, in discussing the results drew attention to the 
^ot that the figures did not give unequivocal proof 
it children or calves injected with B.C.G* were 
|t>ljdly protected against exposure to active tubercu- 
[osis. There was general conourrenoe in the opinion 
,i there is no danger attendant with this method 
irovided the organisms are cultured under the condi> 
Uons originally described. Dr. Park urged that the 
ian workers continue tiheir experiments, for with 
passage of time sufiBieient data will accumulate to 
^Nsrmit of more certain conclusions. 

|| Six pajieiB composed the symposium on ''Medical 
[biochemistry.” They were by individuals from the 
lihedical research institutions at Toronto and Montreal 
ind dealt with the fundamental problems of some of 
'«^e hormones, particularly insulin and pituitary ex- 
l^iracts^ as well as the purification of the anticoagulant 
Attention was drawn to the posaiUlity that 
:[fae continued use of insulin by diabetics might elicit 
10 production of neutralising antibodies and thus 
} htW it inert as a reagent for the control of sugar 
.bbliam. These papers only served to emphasize 
a outstan^f^ achievements of these workers and 
contmued productivity in the field of medical 
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The second annual summer meeting of the Society 
of American Foresters was held jointly with the 
Canadian Society of Forest Engineers, tiie Associa¬ 
tion of Forest Engineers of Quebec and the Woodlands 
Section of the Canadian Pulp and Paper Association. 
Approximately 150 members of these related organi¬ 
zations were present. 

In genera], the problems of forestiy and related 
fields were discussed in four principal parts; (1) 
sessions of interest mainly to foresters and forest 
engineers and devoted to forest administration, man¬ 
agement, classification, research, surveys, reforestation 
and flood control and silviculture; (2) a joint session 
with forest entomologists and forest pathologists; (3) 
two joint sessions with the Ecological Society of 
America, one of which was a symposium on “The 
Influence of Fire on Forests, Wild Life and Public 
Welfare” (item 13 under Symposia); and (4) a field 
trip to the Petawawa Forest Experiment Station, 

The two-day field trip to the Petawawa Forest Ex¬ 
periment Station afforded an opportunity to observe 
Canadian forest research in silvicultural practices, 
thinning and improvement cuttings, plantations, and 
disease, insect and fire control. 

In all, twenty-seven papers, snpplemcntod by pre¬ 
pared discussions, were presented by forest workers. 
Arrangements were made to publish the complete pro¬ 
ceedings of the sessions in the October, 1938, issue of 
the Journal of Forestry, 

The Canadian Society of Technical Agriculturists, 
in cooperation with the Canadian Society of Animal 
Production and the Canadian Agricultural Economies 
Society, held ten sessions, of which one was a sym¬ 
posium on “Progress of Swine Improvement in 
Canada,” one a round-table discussion by the Engi¬ 
neering Group and one a joint session with the Ameri¬ 
can Statistical Association on the general subject, 
“Weather and Crop Yieida.” At the ten sessiems 
fifty-three papers wore presented. 

The program of the Horticultural Group consisted 
of miscellaneous papers on horticulture. During fhe 
first day the subject of northern horticulture waa 
dealt with by W. D, Albright and B. T. Goring* 
This subject proved of unusual interest, for most of 
those present had little or no eoneeption of the achieve^ 
ments in horticulture along the northern Rmita ofi 
civilization on this continent. 

A new method for the evaluation of spray materi^ 
for apple trees was presented by C, E. Patch, fay 
the amount of marketable crop, together with 
au4 ^wth of the tree, is used aa the measure 
than actual disease and insect eontro]. : ^ 

In a progress report on the breeding of 
for ^sease reeietanee, J. L. HowaH atated 1^: 
saMootory progress has Jmeh mi^ at 
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Experimental Station, Fredericton, New Brunswick. 
A large n^imber of highly resistant seedlings has been 
obtained from the hybridizing of several species, many 
of which appeared to possess desirable characters for 
commercial use. 

Other papers were presented on storage investiga¬ 
tions of tomatoes and celery, weed control in lawns, 
rootstock and scion relationship of apple trees, nu¬ 
trient requirements of peaches, rapid soil tests for 
tobacco soils and cropping practices for flue-cured 
tobacco. 

At the business session Dr. A. F. Baras, of the Uni¬ 
versity of British Columbia, Vancouver, British 
Columbia, was elected chairman of the group for the 
year 1938-39, succeeding Dr. C. F. Patterson, of the 
University of Saskatchewan, Saskatoon, Saskatche¬ 
wan. 

Two sessions of the Canadian Society of Animal 
Production (Eastern Section), an affiliated body of 
the Canadian Society of Technical Agriculturists, were 
held, the former including business, reports and ad¬ 
dresses, while the latter was a symposium on “The 
Progress of Swine Improvement in Canada” (item 17 
under Symposia). At the program of the second 
session, which included six papers, the policy of the 
Dominion Department of Agriculture with regard to 
tlie Advanced Registration of pure-bred swine was out¬ 
lined, and the several papers included the results of 
its operation at different centers, relating to progress 
in breeding, nutritional, carcass evahmtion and market 
quality studies. The papers presented are expected to 
appear in Scdeniific Agriculture at an early date. The 
president and secretary-treasurer elected for the forth¬ 
coming year are R. G. Knox, Ontario Agricultural 
College, Guelph, Out., and C. D. MacKcnzie, Central 
Experimental Farm, Ottawa, Ont., respectively. 

The meeting of the Agricultural Engineering Group 
provided an oppoitunity for the discussion of farm 
power and machinery problems in eastern Canada. 
Discussion on “Mechanical Problems for the Agricul¬ 
tural Engineer” indicated the desirability of combining 
certain field operations, the development of machines 
to meet new needs and more extensive testing of equip¬ 
ment over a wide range of conditions. The topic 
“Tractors for the 100-acrc Farm” was also discussed 
from the angle of individual ownership, hiring of 
tractor and available work on small farms. 

Prospects for “The Small Combine-Harvester in 
Eastern Canada” were reviewed in the light of ret^ent 
developments in these machines and farmers' experi¬ 
ence with small combines in Ontario in 1937. Under 
the title “Drying of Forage Crops” the meeting was 
given an interesting account of the development of a 
bin-type drier fear hybrid seed com and its adaptability 
to tray-drying of grass crops. In a paper on “Agri¬ 


cultural Engineering Services in Canada,” attrition 
was called to the fact that the farm demand for assist¬ 
ance of an engineering nature is definitely on the' 
increase. Agricultural engineers were urged to attend) 
first to improvements likely to increase production per 
man as the surest way to increased farm profits. 

The meeting of Gie American Society of Agronomy, 
with an attendance of 125, was in the form of a con¬ 
ference relative to the evaluation of comparative 
nutritive value of pasture herbage, bay and other live¬ 
stock feed crops. Papers presented by 0. S. Aamodt, 
P. E. Howe and T. E. Woodward all brought out the 
limitations of present standards of comparative evalua¬ 
tion, boil) on the basis of total digestible nutrients and 
calorimetric measurements. F. B. Morrison, in an 
especially stimulating paper based on his classical 
studies along this line, presented tlie concept of net 
energg values. N. J. Thomas discussed the 
variations in fattening quality of pasture herbagd 
irrespective of the quantity of feed produced. Hf" 
suggested that the lignin content may be much mori 
important than the conventional “crude fiber” expresj 
sion. E. W. Crampton showed that small “pilot” feed* 
ing trials with rabbits may be used to faoilitatej 
research in determining the nutritive value of pasture j 
herbage. 

Steps were takeji toward the formation of a jointf 
committee of various organizations interested in stand-, 
ards of measurement in the determinations of nutritivel 
value of pastures and crops. i 

The Northeastern Section, American Society of' 
Agronomyf with an attendance of about 40, held a 
brief business meeting, at which officers wore electee) 
and a meeting place for 1939 was discussed. Th:; 
group visited the Dominion Farms on Thursday afte * 
noon. ' 

BKCTION OK EDUCATION (q) J 

{From report of J. E. Bobbins) V 

A major share of the time of the sessions of thfl 
Section on Education was given to Canadian problems,! 
twenty-six of the thirty-five papers presented being by* 
Canadian authors. The attendance included repre¬ 
sentatives from all but one of the nine provincial j 
Departments of Education, and from Newfoxuidiand,! 
thus giving to the discussions a thoroughly represen-j 
tative character. This had a special value for thfJ 
round-tables on elementary and secondary cnrrioul 1 
and for a luncheon meeting which explored the ques J 
tion of establishing a Canadian council on research 
in education, the central purpose of these meetings 
being an exchange of views among educators from 
widely separated parts of the Dominion. Contplete 
cumculnm revisions have recently been made, or aVc 
in process of being made, in a majority of pri>v^ 
inecc and m opporfainity for exchange of exp^teCM 
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WRS wcleomad. Reports also of several interesting 
experiments in enrtieuluni were heard from New York 
educators. 

I Dr. H. F, Mnnro, president of the Canadian Educa¬ 
tion Association, told the luncheon meeting there was 
good reason to hope that it would be followed, at the 
association's biennial meeting in August, by an an¬ 
nouncement of the establishment of a Canadian Coun¬ 
cil for Educational Research, and Mr. C. N. Crutch¬ 
field, general secretary of the Canadian Teachers* 
Federation, pledged the support of the national teach¬ 
ers* organisation in the project. 

A program on visual education included considera- 
ftion of tlje museum as an aid in teaching, as well as 
the several varieties of projec.tion apparatus that are 
coming into increasing use in the classroom. A repre¬ 
sentative of the National Film Society of Canada 
^reported on the society’s plans to assist educational 
authorities, and the Quebec Department of Education 
^avc a demonstration of the use of films, with the 
SBistance of the Associated Screen News of Montreal. 


i 


A session on organization and administrative prob¬ 
lems in Canadian education included three descriptive 
papers dealing with Newfoundland, Protestant Quebec 
and rural Ontario, respectively. A fourth contribution 
analyzed the relationship of the Dominion Government 
to education, and a fifth set out a program of teacher- 
training in the use of visual aids. Two others were 
statistical studies, one on the sociological consequences 
of the organization of a large unit of rural administra¬ 
tion in Manitoba, and the other summarizing the results 
of an exhaustive study of data on illiteracy from the 
decennial census. 

Two joint sessions with the Section on Psychology 
were held, one on child study and pre-school education, 
the other on vocational selection and t;csts. The sub¬ 
ject-matter of these discussions was less local in char¬ 
acter and less concerned with the problems peculiar to 
Canadian education than in the case of the other 
sessions, though seven of the thirteen papers were of 
Canadian origin. Reference to these sessions is also 
made in the report of the Section on Psychology. 


OBITUARY 


FRANK LAMSON-SCRIBNER 

Frank Lamson-Scribneh, who died on February 22, 
vaa bom in Cambridgeport, Massachusetts, on April 
^19, 1861. From the time of his earliest recollection 
^e loved the *‘out of doors” and plants and flowers in 
iparticular. This love of nature grew as he grew and 
ms he came to mature years dominated his life. His 
|iiptereflts in natural history led him into the fields of 
jher education. After completing high school he 
Itered the University of Maine, graduating with a 
flB, in 1873, In 1920 his Alma Mater conferred upon 
a, for his distinguished service to science and to 
riculture, the degree of LL.D. After completing his 
l^ndexgraduate work at the university he took up 
tiool teaching in Maine. In 1877 he was called to 
lirard College, Philadelphia, where he continued his 
Interest in botany and horticulture in what was then 
She center of interest in those fields in the United 
; States. He remained there and did notable work until 
|1886, when he came to the U. S. Department of Agri- 
|ulture as assistant botanist. He received his appoint- 
pent as the result of a competitive civil service ex- 
aination, The department had been organized in 
^802^ but was just beginning to be reeognizd as a 
rommbg scientific institution. The botanical work 
^er Dr. George Vasey was soon enlarged to include 
bant diseases, and Lamson-Scribner became the first 
! of that section, Hia work in that field 1886-1888 
still reeogniimd as standard and as laying the foun- 
stlimis of the developments that have followed. 


As a result of his fine record he was called to the 
University of Tennessee as professor of botany and 
horticulture, 1888-1894. He was director of the Ex¬ 
periment Station from 1890 to 1894. 

He was called back to the Department of Agricul¬ 
ture in 1894 as chief of a new division, “Agrostology,” 
for the study of forage plants. IIo did excellent work 
ill developing this field of agricultural science on a 
basis of practical value to farmers. In 1901 he was 
selected as chief of the Insular Bureau of Agriculture 
of the Philippines, where he remained for four years 
and built up an excellent organization adapted to 
handle tlie intricate problems of the agriculture of 
those islands. Expressions of appreciation of his 
great services came from the Philippine Government 
and people and from those in the United States 
charged with responsibility at that time. After com¬ 
pletion of his work, 1904, in the Philippines he re¬ 
turned to the United States Department of Agriculture 
as special agent and agrostologist from 1904 to 1922. 

It was in the early part of this period that he re¬ 
newed his interests in exhibit work, which began at 
the history museum at Carlisle, Pennsylvania, 1927-28. 
He had general charge of the Lewis and Clark Expo¬ 
sition, 1905; Jamestown Exposition, 1907 ; AiaOka 
Yukon Exposition, 1909; Buenos Aim Oentefiory 
Exposition, 1910; U. 8. Department of Agrbsolture, 
representative Turin Exposition, 1911; member of the 
S. Government Exposition Board, Pan PiUsifle 
Exposition, 1915; director of exhibits, U. S. Depart- 
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ment of State^ Centennial Expomtion Rio de Janeiro^ 
1922-1923; Bupfirvisor of U, B. oxhibits, Sesquicen- 
tennial ExpoaitioOf 1926* 

Hie advioe and help in oi^anieing the ecientifio ex¬ 
hibits for agTicultnre for the Century of Progrese 
Exposition (Chicago, 1933-34) were appreciated 
by the writer and by the officers of the exposition* 

Dr. Scribner retired from active government service 
in 1922. He received special honor as Chevalier, 
Mdrite agrieole, 1889. He was a member of the New 
England Botanical Club, Academy of Natural Science, 
Philadelphia; Buffalo Academy; and was the author 
of many publications dealing with various aspects of 
botany and agriculture. 

He was an expert photographer and accumulated 
an invaluable photographic record of the many things 
of interest with which he came in contact. A recent 
paper on the Botanic Garden at Rio de Janeiro is 
illustrated with enlaigements of some of these superb 
photographs. The article is the leading one in the 
January, 1938, number of The Scientific Monthly. 

Dr. Ltamson-Scribner was 'Agoing strong’’ for more 
than four score years. He was straight as an arrow, 
clear of vision and intellect, interested in his work of 
collecting and writing until the day of his death. 

A. F, Woods 

or Plant Industby, 
tJ. S. Department or AGaicuiiTirRa 

RECENT DEATHS AND MEMORIALS 

Db. Ernest William Brown, Josiah Willard Gibbs 
professor of mathematics emeritus at Yale University, 
died on July 22 at the age of seventy-one years. 

Dr. Jacob Kunz, professor of mathematical physics 
at the University of lUinom, died on July 18 at the age 
of sixty-four years. 

Db. Louis K. Oppitz, professor of physics at Mc- 
Kendree College, Lebanon, III., died on July 8 at the 
age of sixty years. 


January had b^n for forty-two years oonk&wted with 
the United States Patent Office, for the last twenty^ 
six years as chief, died on Jnly 21 at age of 
seventy-eight years. 

A BBONZK plaque in mmnory of Professor F. B. 
Peck, formerly head of the department of geology of 
Lafayette College, was unveiled recently in Marlde 
Hall. The presentation was made by Dr. L. L Smith, 
One of Professor Peck’s former students, now head of 
the department of geology at the University of South 
Carolina. Dr. William S. Hall, emeritus professor of 
mathematics, read a eulogy, and President Lewis ac¬ 
cepted the plaque for the college. The inscription is 
as follows: “Frederick Burritt Peck, professor of 
geology, 1897-1925; eminent geologist, inspiring 
teacher, sympathetio counsellor, exemplary gentleman 
and lovable character. Erected by his students.^’ 

Mature states that the terceotonary celebrations of | 
the birth of James Gregory began at the Royal So-; 
ciety, Edinburgh, on July 4, when papers by Pro-’ 
feasors H. W. Turnbull, F. Enriques, M. Dehn, E.i 
Hellinger and Dr. 0. Prag were presented on hial 
mathematioa] work. On July 5 a special graduation 
at tbe University of St. Andrews was held in the Up¬ 
per Library Hall, where Gregory had worked and 
made astronomical observations. Honorary degrees < 
were conferred on Professors G. D. Biri^boff, of Har¬ 
vard University; A. W. Conway, of University Col-, 
lege, Dublin; 0. Neugebauer, of the Univemity ofj 
Copenhagen; R. Weitzenbiiok, of the Univermty of 
Amsterdam, and (in absentia) V. Yolterra, of the 
University of Rome. Addresses were received from 
the Royal Societies of London and Bdinbuigh, tbe 
London Mathematical Society, the Edinburgh Mathe¬ 
matical Society and the Universities of Edinbutgb 
Cambridge, Paris and from others. Jkn exhibition of 
books and scientif c instmments associated with James 
Gregory was arranged in the Pariiameni Hall, Library 
Buildings, St. Amdrews. 


SCIENTIFIC EVENTS 

UPPEK-AIR SOUNDINGS atatiou to sond out aouad signal*. Vrom thair 

Thk radiomeieoTograph will replace the airplane in audio freqnoiey, these ngnak, reeei^ :st % ginrand 
making upper-air soundings at six Weather Bureau atation, can be translated into tesmi ot tmpoettsam! 
stations next month. I^essnie and humidity of the air at aU heig^ta lewel^' 

At Nashville, Tenn.; Sault Saiute Marie, Mich.) by tbe robot weaBtar ohwrvar. r 

Omaha, Nebr.-, Oklahoma City, Okla.; Fargo, N. Dak., ^'Begnlar uk of the raAometsoxograpb,*' aoeordiiiif 
and Oakland, CaUf., the instrument will be carried to Dr. W. S. Gregg, "aadm tbe begmning of a 
aloft each morning by a small balloon inflated with epoch in taeteovologic^ eerviee.*’ Vnlil upper 
helium, The response of weather-sensitive elementa beeame gvaUablei fbieeaats depended 
in the obser«l(tory end of tbe instrument to changes in |^nnd bfaeeiml^ of ti» disMbutiOn apdi 
the surrounding atmosphere cauaei the miniatoxe wire- ;'<snMMia. ^a ayiitem flnaBy 
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la With aum npper^r data» obtained by 

ii^^iOQordi)^ imtmiwfita ^me by baliootts and air^ 
fdaaesT greater aeeuracy in forecasting now betjomes 
poa^ble. 

The radiometeoxograph has several advantages over 
tSxe airpl^ as a weather explorer. It can go higher 
—^10 to 20 miles above the earthy which is well up into 
the stratosphere. It can take off in weather that 
grounds planes, ihus supplying observations at critical 
tipies in weather history. It reports its findings in¬ 
stantly, doing away with the hour or longer wait for 
the return of the recorder. The radiometeorograph, 
however, does not provide information on the direction 
or velocity of the wind. New observation technique 
now being developed in the laboratory will add this 
information. 

Tests at two Weather Bureau stations last year 


this summer and the schedule calls for completion in 
advance of the second semestor of the college year. 

The building is to be of brick and steel oonstruetion. 
The main portion is to be 64 by 100 feet and four 
stories in height, with a two-story extension 45 by 56 
feet to house large pieces of equipment and to pro¬ 
vide special protection against risks of fire or ex¬ 
plosion. The first unit will be at the southeast side 
of the campus adjoining the present electrical buUd^ 
ing in space now used as a parking area. Later ex¬ 
tensions are to occupy the site of the latter building, 
which it is hoped to replace by a modern laboratory 
on the soutliwest front of the campus. Until the final 
unit of this building can be erected, the present chem¬ 
ical laboratory will be kept in service. Dr. Carl F. 
Prutton, head of the department of chemical engi¬ 
neering, made an extensive survey of college and in- 


toproved the value of the radiometeorograph in making 
Idaily upper-air soundings. The essential parts of 
^rarious models used last year and of the one to be 
msed this year are the some—a unit that responds to 
iitmospheric changes and a radio transmitter that re- 
uports the atmospheric changes as sound signals, which 
fore picked up at ground stations of the Weather Bu- 
^reau. The official announcement reads in part as 
[follows: 


\ The weather-sensitive elements of the new radlometeoro- 
^aph are several strands of human hair, which tighten or 
[loosen as the air around them becomes drier or more moist, 
raad a small glass tube llllod with sulphuric acid which 
Tespondi to changes in temperature. Last year's radio- 
^teotographs were kept running by a special clockwork, 
frhis year’s model depends on changes in atmospheric 
IprMDre to make it run. The decrease in atmospheric 
fereasuro as the instrument rises moves a small switch arm 
hvet a series of equally spaced electrical contacts, sepa- 
Itated by insulating strips. The contacts are spaced so 
wat a decroase in air pressure equivalent to several huti- 
hrod feet of elevation makes the switch arm move from a 
isontaet to an Insulating strip. The next deoreaso makes 
Lt move to the next contact, and so on until the carrier 
balloon bursts and the radiometeorograph, attached to a 
small silken paraebnte to break the fall, drops back to 
ear^. In nine timek out of ten, at stations in well-popu- 
latod regions, it is recovered and returned to the Weather 
Bureau, 

THE K9W LABORATOSY OF CHEMICAL 
I SNOINBBIUNO AT THE CASE SCHOOL 
I OB ABBUED SCXB^CB 

H of Ti!iw:teM of OftW Sohod of Applied 

but iu^orlmd fbe iatmediote oonstrnction of 
acNt'; kborotory oi ebemioal en^- 

.suit will ooiapriM about 
will cost 
will'.be atarted 


dustrial laboratories before deciding on plans for the 
new building. lie will have charge of the seleotiou 
and arrangement of its special equipment. 

The unit to be coustnicted at the present time will 
provide principally for the distinctly engineering 
features of the department. The ba.sement will in¬ 
clude a large industrial process laboratory 80 by 40 
feet, additional grinding, drying and research labora¬ 
tories, an instrument room, and maintenance and re¬ 
pair shop. The extension will have 35 feet of head- 
room with a balcony at the 17-foot level covering about 
half the area. Special booths of reinforce<l concrete 
will be provided for experiments involving inflam- 
mabley explosive or high jiressuro reactions. 

The first floor of the main structure will have a 
laj^ senior laboratoty of 45 by 85 feet where plant 
development problems and thasis projects will be 
handled. This laboratory will provide for sixty-four 
men at the beginning and provision is made to expand 
its capacity to eighty. A complete shop will be pro¬ 
vided where students may construct their own appa¬ 
ratus. A furnace room for heat reaction experiments, 
a precision weighing room, research rooms and offices 
will also be on this floor. The two upper floors will 
provide an organic laboratory 60 by 45 feet with an 
ultimate capacity of ninety-six students, a fuel labora¬ 
tory 60 by 20 feet, a laboratory of physical chemistry, 
recitation rooms, offices and research laboratories. 
Distilled water apparatus and ventilating equipment 
will be placed in a penthouse on the roof, Contanii-^ 
noted air from the laboratories will be completely re¬ 
newed every four minutes. Unit steam heaters w^ Im 
employed during the winter months. 

THE FIFTH INTERNATIONAL CONORI^iS 
FOR APPLIED MECHANICS 

Tail fifth International Congress for 4.pp^ 
ohaniea, which is held every fotuc years, ^ 
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the ManeachusettB Institute of Technology from 
September 12 to 16, under the presidency of Dr* 
Karl T. Compton, president of the institute. An 
attendance of three hundred members is expected. 
The last session of the congress was held in 1934 at 
the University of Cambridge. 

Much of the work of the congress will he conducted 
at various teclmical sessions, at which international 
leaders in the field will present reports on their latest 
research and participate in informal discussions with 
other delegates. There will also be several general 
iectm*e8 designed to give a comprehensive rather than 
specialized view of the major problems of applied 
mechanics. The official languages of the congress are 
English, French and German. 

To facilitate the presentation of technical papers the 
field of applied mechanics has been divided into three 
sections. One will deal with structures, elasticity, 
plasticity, fatigue, strength theory and crystal struc¬ 
ture. A second section will concern hydro and aero 
dynamics, gas dynamics, hydraulics, meteorology, 
waterwaves and heat transfer. The third division 
will focus attention on the dynamics of solids, vibra¬ 
tion and sound, friction and lubrication and wear 
and seizure. 

The new Wright Brothers Memorial Wind Tunnel 
for aeronautical research at the Massachusetts In¬ 
stitute of Technology will be dedicated and numerous 
other exhibits of engineering equipment and demon¬ 
strations of research apparatus are being arranged. 
At the close of the congress delegates from foreign 
countries will be given the opportunity to visit the 
research centers of the ISast. These will include a trip 
to Washington to visit government laboratories, one 
to the Langley Memorial Laboratory of the National 
Ad dsory Committee for Aeronautics at Langley Field, 
Virginia, and others to the large industrial plants and 
research laboratories of Pittsburgh, Detroit, Niagara 
Fells and Schenectady. 

Among those expected to participate are; 

ProfttBSor K. Federhofer, of tho Graz Technical School, 
Austria; Professor L. Baes, of the University of Btus- 
sels; Professor K. Popoff, of Sofia, Bulgaria; Professor 
K. Koernor, of tho Prague Technical School, Czeebo* 
Slovakia; Professor V. Bjerknes, of the University of 
Oslo; Professor E, Nicolai, of tho Polytechnical Institute, 
Leningrad, and Professor H. U. Sverdrup, of the Univer¬ 
sity of Bergen. 

From Enfflafid; Professor L. Bairstow, of the Imperial 
Oolloge, London; Professor B. V, Southwell, of the Uni- 
versUy of Oxford, and Professor G. L Taylor, of tiie 
University of Cambridge. 

From France: Professor E. Hahn, of the University of 
Nancy, and Professor E. Jouguet, Professor J. P^r6s and 
Professor P. Villat, of the University of Paris. 

From Germany: Professor B. Qrammel, of the Stutt¬ 


gart Technical School; Professor L. PrandU, of the 
Kaiser Wilhelm Institute, Ghttingen; Professor F. Koer- 
her, of the Kaiser Wilhelm Institute, Dussoldorf, and 
Professor E, Treflftz, of the Dresden Technical Bcliool. 

From Italy: Professor C. Guido, of Torino, and Pro¬ 
fessor Tullio Lovi-Oivita, of the University of Borne. 

From Holland; Professor C. B. Biozeno and Professor 
J. M. Burgers, both of the Delft Technical School, and 
Professor E. B. Wolff, of the University of Amsterdam. 

Professor Jerome C. Hunsaker, head of the depart¬ 
ment of mechanical engineering of the Massaohusetts 
Institute of Technology, is secretary of the congress. 
Dean H, M. Westergaard, of the Harvard Graduate 
School of Engineering, is chairman of the committee 
in charge of the arrangements for the meeting. 

THE INFANTILE PARALYSIS FOUNDATION 

The following account is given of the Infantile, 
Paralysis Foundation in the Journal of the Americonj 
Medical Association: ! 

Basil O'Connor, New York, president of the No^ 
tional Foundation for Infantile Paralysis, in a lette; 
addressed to President Eoosevelt on June 21 ai'v 
nonnoed the appointment of a general advisory cornel 
mittee and four subcommittees to advise the founda^ 
tion on the allotment of its funds. At that time 
Keith Morgan, New York, chairman of the Committee 
for Celebration of the President's Birthday, presented 
to the President a check for $1,010,000 as the prin- ^ 
cipal instalment of tho funds raised in the 1988 cele¬ 
brations, It is expected tliat about $50,000 more will 
be added when the auditor's report is completed. The/ 
general committee has the following members: 

Dr. Irvin Abell, LouinvUle, Ky., president of the Amer-, 
ican Medical Association. 

Dr. Philip Lewin, associaio professor of orthopedid 
surgery, Northwestern University Medical School, Chi. 
cago. t 

Dr. Thomas Parran, surgeon-general, U. 8. Publi<^ 
Health Service, Washington, D. C. 

Dr. Max Minor Peet, professor of surgery of the 
University of Michigan Medical School. j 

Dr. Thomas M. Bivers, director of the Hospital of the I 
Bockefollor Institute for Medical Bosearoh, New York. 

Dr. Rivers is cbaimuin of the subcommittee on soien- j 
tifle research, of which the members are: Dr. Donald! 
B. Armstrong, Metropolitan Life Insurance CompanyJ 
New York; Dr. George W. McCoy, U. S. PnhuJ 
Health Service, Washington, D. C., and Dr. KArl 1J 
Meyer, Hooper Foundation, University of California^ 
San Francisco. Dr. Pan'on heads a oommittee oM 
public health which will give aid in time of epidemiosfl 
members are; Drs. Don W* Gudakunst, state heiih^ 
officer of Michigan, Lansing, and George H, 
health commissioner of Westchester County, Wldt^y 
Plains^ K. Y. Dr. Peet is chairman of a eonixnittee 
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Education, with Dr. Abell and Dr. Morris Fishbein, 
editor of the Journal of the Amciicari Medical Asso¬ 
ciation, Chicago, os the other members. Dr. Lewin 
ia ehairman of a committee on treatmetit of after¬ 
effects; other members are: Dra. George E. Bennett, 
associate professor of orthopedic surgery, the Johns 
Hopkins University School of Medieiue, Baltimore; 
, Charles Le Roy Lowinan, I^is Angeh^ Orthopedic Hos- 
Los Angeles; I^eo Mayer, associate professor of 
i|clinical orthopedic surgery, Columbia University New 
ITork Post-Graduate Medical Schocil, New York, and 
[frank R. Ober, assist^int dean and clinical professor 


of orthopedic sui^ery, Harvard University Medical 
School, Boston. The foundation has adopted the pol¬ 
icy of assisting in study and research on the medical 
probl<Hn as a whole and not of giving individual care 
for those afflicted. It is felt that the problem of locat¬ 
ing crippled children and providing medical, surgical, 
corrective and other services and care and facilities for 
diagnosis, hospitalization and after-care of the indi¬ 
vidual case is essentially n local problem and that the 
foundation must confine itself to aiding institutions 
and centers in which methods or p^*ocedun^8 may be 
developed which will be of benefit to all the afflicted. 


SCIENTIFIC NOTES AND NEWS 


iitl|aphica 

j|fetTill, 


At the opening ceremony of the flfteentb Tnterna- 
jonal Geographical Congress at Amsterdam on July 
honorary memberships in the Royal Dutch Qeo- 
phical Society were conferred on Dr. Elmer Drew 
professor of botany and administrator of the 
iitanical collections of Harvard Ihiiversity, in recog- 
,;l%ion of his work in botanical geography, and on Pro- 
®t8or Carl Ortwin Sauer, professor of geography and 
lairman of the department, at the University of Cali- 
rriia, in recognition of his work in physical and 
ial geography. 

A TKSTiMONiAL dinner was recently given by alumni 
the University of Michigan to Dr, James W. Glover, 
mes Olney profes-sor of mathematics and chairman 
the department, who retired from active teaching at 
end of the academic year. In his honor the James 
Glover scholarship fund, made possible by contri- 
ions from his former students, was announced, and 
eck for $800, us the nucleus of this fund, was pre- 
ited to the university and was received by Vice- 
sident Shirley W. Smith. There was also pre- 
ted a volume containing many voluntary letters 
ived by the committee, expressing admiration and 
'ection for Dr. Glover. 

a, W. Hombergkb, professor of chemistry and 
id of the department at the University of Louisville, 
given at the close of the academic year a teeti- 
onial dinner sponsored by the Chemistry Club 
lumni Asaooiation, in recognition of his twenty years’ 
^vice to the university. The dinner was participated 
|by about one hundred and fifty of hi.s colleagues, 
mer students and friends. Dr. A. J. Miller, heatl 
the department of pathology of the School of 
odicine, acted as master of ceremonies, A silver 
with the insignia “H 2 O” engraved on it was 
to Dr, Homberger in token of appreciation 
Alumni Chemistiy Club. 

Mature Vrites: Among the distinguished scientific 
1 of science w^ho have left Vienna since the An¬ 


schluss is Professor Sigmund Freud, who has token 
refuge in Ltmdon. Professor Freud celebrated bis 
eighty-second birtiiday on May fi last. His name will 
always be associated with the development of psycho¬ 
analysis, and the significance of his contributions to 
psychology was acknowledged by his election in 1936 
to foreign membership of the Royal Society, but Pro¬ 
fessor Freud had not hitherto been able to sign the 
roll of niembersnip. Although now resident in Lon¬ 
don, Professor P'reud was prevented by infirmity from 
attenditig the society’s rooms for this purpose, and 
although the charter book is rarely removed from Bur¬ 
lington House except when it is taken to Biickiug- 
ham Palace for the signature of the King as patron of 
the Society, it was dwdded to extend the privilege to 
Professor Freud. Accordingly, on June 23, Sir Albert 
Seward, foreign secretary, and Professor A, V. Hill, 
one of the secretaries, accompanied J. D, Griffith 
Davies, who as assistant secretary has custody of tlie 
<diartcr book, to Professor Freud’s residence, where the 
I’oli was duly signed by Professor Freud in the prea- 
once of his daughter, Dr. Anna Freud, and Princess 
Marie of Greece, who was a pupil of his and received 
him when he left Austria. On behalf of the Royal 
Society, Sir Albert Seward prcsente<l to Professor 
Freud an inscribed copy of a facsimilic of the society’s 
charter book.” 

Two Rivers Memorial Medals for 1938 of the Royal 
Antliropological Institute, London, were presented at 
the recent annual meeting of the society to Professor 
A. R. Radcliife Brown, for antliropological researdi 
in the Andaman Islands and Australia, and to Mias 
Dorothy Annie Elizabeth Garrod, for vrork in Gibral¬ 
tar, Southern Kurdistan and Palestine. The Well¬ 
come Gold Modal for 1937 for anthropological research 
was awarded to Dr. Meyer Fortes for a study of tbe 
‘^Marriage Law among the Tallewsi.” 

At the annual commemoration ceremony on May 14, 
the third Farrer Memorial Medal was presmtted to Dr. 
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W. L. Waterhouse, actinia dean of the faculty of agri¬ 
culture of the University of Sydney. 

The degree of doctor of science has been confeiTed 
by Washington University on Oakes Ames, research 
professor of botany and director of the Botanical 
Museum, Harvard University. The citation made by 
Dr. George T. Moore, director of the Henry Shaw 
School of Botany, follows: calls the orchids by 

name in order that others may likewise know them. 
Final authority, whoso published works, illumined by 
the accurate, artistic skill of Blanche Ames, his wife, 
are at once the admiration and envy of the botanical 
world.” 

The doctorate of engineering was conferred by the 
University of Michigan at commencement on Dr. 
Stephen Timoshenko, fonnerly professor of mechan¬ 
ical engineering, who was recently called to Stanford 
University. 

WesIjKV P. SrKES, research metallurgist at the 
Cleveland Wii’fi Works of the General Electric ('om- 
pany, Wfis awarded tlie honorary degree of doctor of 
engiaeeiing at the fifty-fourth annual commencement 
exercises of the Ca>se School of Applied Science. 

COLONKb Ghaeles FkankiuIK Craig, Medical (V)rps, 
U. S. Army, retired, will retires as professor of tropical 
medicine and head of the department at the Medical 
ScIjooI of Tulane University of Iiouisiana on Septem¬ 
ber 1. He has been appointed emeritus professor of 
tropical mt^dicine. 

Dn. Ralph E. Clki^and, professor of biology at 
OoucJ)pr College, has been appointed head of the de¬ 
partment of botany at Indiana University. 

Dr. Wiluah M. Hale, assistant professor at the 
Yale Uni^^Grsity Scho<7] of Medicine, has been ap¬ 
pointed profirssor and head of the depaitment of bac¬ 
teriology of the College of Medicine of the State Uni¬ 
versity of Iowa. 

Dr. W’^iLLiAM Lindsay Mal<x>lm, professor of mu¬ 
nicipal engineering in Queens University, Canada, has 
been appointed director of the School of Civil Engi¬ 
neering in the College of Engineering of Cornell Uni¬ 
versity. 

At Lehigh University, Professor Hale Sutherland,, 
head of the department of civil engineering, has beds 
appointed director of the Fritz Laboratory. Dr. 
Bruce Gilbert Johnston, of Columbia University, has 
been appointed assistant professor of civil engineer¬ 
ing and assistant director of the laboratory. He suc¬ 
ceeds Dr, Ingo Ly.se, who resigned recently to accept 
a professorship in the Institute of Technology of 
Norway. 

A.T Northwestern University, John Fyfer Calvert 


8CIMNCS Von. «8, No. tor# 
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has been appointed professor of eleetrical engmeeringlf 
L. T. Wyly, assistant professor of civil engineering^ 
and Paul D. Parker, assistant professor of mechan¬ 
ical engineering. The appointoents are part of the 
enlarged teaching and research program for the School 
of Engineering which has been developed in coopera¬ 
tion with the Engineers’ Council for Professional 
Development. 

Dr. WiLr,-AHi> Z. Park, of the department of anthro¬ 
pology of Northwestern University, has been made 
head of the combined departments of sociology and 
anthropology at the University of Oklahoma; Dr. 
Donald B. McMullen, fonnerly head of the department 
of biology at Monmouth Colley, baa been appointed 
assistant professor of bacteriology, in charge of th< 
division ot parasitology at the Medical School. 

The J. T. Baker Ciiemical Company re8('arch fellow^’ 
sliip in analytical chemistry, Eastern Diviwon, hi j 
been awarded for the academic year 193S--1939 to C. 
Barton, who will work nt the University of Virgin* j 
under the direction of Professor J. IL Yoe in the {!< \ 
of ]>hotoclectric colorimetry. Members of the coi,l 
mittee making the award are: Professors G. P. Baxte,^' 
(Harvard), 11. A. FaJes (Columbia)* C. W. Maaoi| 
(Cornell), J. H. Yoe (Viiginia), and N. H. Furntau 
(Princeton), chairman. J 

Dr. AijEXander R. Todd, of the Lister Institute on 
Preventive Medicine, lA)ndon, has been appointed p| 
succeed Dr. I. M. Heilbron as Sir Samuel Hall ph^J 
fesBor of chemistry and du'eetor of the Chemical LaE* 
oratories of the University of Manchester. j 

Dr. Stanley Patrick Davidson, Regius profe«8c| 
of medicine in the University of Aberdeen, baa beel 
appointed to the chair of medicine at the University 
of Edinburgh in succesMion to Professor W. T. Ritchi ^ 

Grants have been made by the Committee on Sciefl 
tific Research of the American Medical Association 
follows: To the medical department of the School 
Medicine and Dentistry of the University of Roehcfc^ 
ter for work dealing with agranulocytosis in the ca 
to be carried out under the direction of Dr. John S" 
Lawrence; to Dr. Roe E, Remington, professor o i 
chemistry and director of the Food E^eaxch Labors*; 
tory of the South CaroUim Food Research Commij 
flion, for work on iodine metabolism in the xat; 

Dr. Joseph H. Roe, professor of biochemistry in 1 1 
School of Medicine of the Geoige Waidungtoa Umv<4 
fiity, for work upon the specificity of methods for tifj 
determination of ascorbic acid in plant, anima} 
tumor tissues; to Dr. Louis N. Katz, director of 
dlovascular research, the Michael Reese 01 

eagbiJor studying factors influeneipg the 
thb heirt to be earned out In the Isolated 
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; t< 3 f Ihf. Manriee Bames WoodhAll, Duke Hob- 
[jiitalf Buriiaiia, N* €., for a further study of the re- 
tioh of ceffttral ttervous system tissue to transplanted 
|rabbit papilloma, and to Dr. Charles W. Turner, pro- 
of daii^ huab^dry at the University of Mis- 
leouri, for work on the relation of thyrotropic hor- 
Wone of the anterior pituitary to pregnancy and 
.||ctation. 

iDa. Hugh S. CCMiaiNG^ fomerly surgeon general 
the U. 8. Public Health Bervioe, has returned to the 
!|iited States. He attended a meeting of the Comrait- 
of the National Health Office in Paris on April 9 
|d a meeting in Geneva on June 30 of the League of 
tioJis Health Office. 

R. IIknry Tjsi/scheb, superintendent and cliief hor- 
lulturist of the Botanical Garden of Montreal, has 
to visit Ur^ botanical gardens and the main hor- 
Itural centers of Europe. He will study the con- 
ition of large gnyenhouftes in view of the plans for 
ocnhouses to be constructed next winter at the 
treal Botanical Garden. The work at the garden 
grossing actively. About two hundred and flt!ty 
are now in course of development. 

HE Society of American Bacteriologists will hold 
fortieth general meeting on August 30, 31 and 
^tembor 1, in San Francisco, Calif., at the Hotel 
lOnt, uiidor the presidency of Dr. Paul F. Clark, 
e University of WiHcon.sin. The program in- 
es groups of [)apor« in the Helds of general, mod- 
agricultural and industrial bactoriology. Sym- 
|a have been arranged on the subjects of nitrogen- 
ion, metabolism, filterable viruses and ixuuiunity, 
t meeting of all the scKstions of tlie society will 
lifllder the subject of enzymes in relation to bacteri- 
Eouiid-table discussions on the following topics 
be held: staphylococci, spirochetes and spir<>- 
diseasos, non-aymbiotic nitrogen-fixation and the 
inoculation of leguminous plants. 

E Massachusetts Institute of Technology un¬ 
ices a confei'cuce to be held on September 8 and 9, 
er the direction of the department of mathematics 
the department of economics and social science, 
Ithe application of statistical methods to industrial 


and erngineering problems. Addresses and discussions 
will include a rfeume of certain statistical technique 
needed for effective handling of industrial data, suc¬ 
cessful applications of statistical methods in the fields 
of engineering and quality control, contemporary de¬ 
velopments in industrial and engineering statistics. 
Among those who will address the conference are 
L. H. C. Tippett, of the British Cotton Industry 
Itesearch Association; Dr. Walter A. Shewhart, of 
the Bell Telephone Laboratories; and Dr. S. 8. Wilks, 
professor of statistics at Princeton University. The 
evening of September 9 will be devoted to upplica- 
lions of statistical methods in the fields of biology and 
medicine. All correspondence should be addressed to 
the Secretary, Conference on Engineering and Indus¬ 
trial Statistics, Massachusetts Institute of Technology, 
Cambridge, Massachusetts. 

The Internationa] Congress on Rlieumatism will 
meet in New York in June, 1940. Dr, Raljdi Pember¬ 
ton, of Philadeiphin, is president. Suhjt^^ts to be dis¬ 
cussed will be the role of infection in rheumatic dis¬ 
eases, nutrition in rheumati.sm and the Brndal signifi¬ 
cance of orthopedic work in rheunuitic diseases. A 
symposium on therapy in rheumatism will be arranged. 

The Sheffield Scientifi<‘/ School of Yale University 
has received bequests amounting to more than a mil¬ 
lion dollars. They are a residue interest in the estate 
of Frederick W. Vanderbilt, 70, of New^ York City, 
and $064,749 from the CHtate of Miss Marie Oakes 
Hotchkiss, of East River, Conn. 

Loan Nuffiku) has offered to give £60,000 to the 
University of Binningham for the extension of the 
department of physics. Of this a sum of £40,000 is 
to be used for the building, the remainder being nv 
served for equipment and maintenance and for the 
foundation of a research scholarship. The plans for 
the new block provide for a profe.saor’s room and sec¬ 
retary's office, a staff room and library. The central 
part is a research hall for higli-voltage work, this being 
flanked by eight research txioms, each about 16 feet by 
14 feet. There are to bo also a machine-room and 
workshop, two dark rooms and a basement room for 
high-energy x-ray work. 


DISCUSSION 


mSMiCAIi COtnttOh OF STASFltH' 

mmmoB starfish, A»teria» forbein, is the most 
efiive itttsmy of the oyster along the North At- 
BSfiorts hare made to wadleate it 
|,t A these attempts have been 

in'present use by 
4, Bimnu 'of 


oystermen consista in gathering the starfish from the 
bottom by the use of dredges and special starfish mape 
and destroying the captured animals by immersion in 
hot water. This method is slow, however, and 
unabated depredations of starfish on the oyster beds. 
attest its inefficiency. 

Experiments looking toward tiie development h£ a 
meth^ of ohemkol control have been carried by 
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the U. S, Bureau of Fisheries for several years. In 
early experiments substances such as copper sulfate 
were used. Although this substance proved lethal to 
starfish, several disadvantages attended its use. Be¬ 
cause of its gi’eat solubility large quantities were 
needed to create a concentration lethal to starfish, a 
procedure too expensive to be of practical value. A 
further disadvantage was the fact that many marine 
organisms besides starfish were killed by the chemical. 

Since 1937 experiments on the destruction of starfish 
by the use of calcium oxide or quicklime have been 
carried out by the senior author at the Milford Lab¬ 
oratory. The possibility of using calcium oxide for 
combatting starfish was first suggested by Wood.® 
Recently this substance has been used by the oystermen 
on grounds located in Long Island Sound. 

Under laboratory conditions calcium oxide in powder 
form proved to be more effective than coarser grades 
because it covered the bottom more evenly. All starfish 
in the outside experimental tanks died within 5 to 10 
days after being treated with powdered calcium oxide. 
The chemical was applied at the rate of 300 pounds of 
powdered substance per acre of bottom. 

In the spring of 1938 the experiments were trails- 
ferred to the oyster beds of Long Island Sound where 
starfish are abundant. Both powdered and coarse 
P’ades of lime were used, the latter having been 
found to retain its effectiveness longer than the fine. 
The efficiency of the method on the natural oyster 
bottoms depends wholly upon the unifonn distri¬ 
bution of calcium oxide particles over the treated 
area and upon the quantity of the chemical used. On 
25 acres of starfish-infested oyster bottom treated with 
calcium oxide at the rate of 480 pounds per acre as 
many as 80 per cent of the starfish were found to be 
affected by the chemical one week after the beginning 
of the experiment. 

The destructive effect of calcium oxide upon starfish 
is produced by direct contact. Particles of the chem¬ 
ical quickly sink to Uie bottom, and, falling on the 
aboral surface of the starfish, imbed themselves in th© 
ciliated epithelium covering the animal. Caustic action 
of the slaking chemical rapidly disintegrates the deli¬ 
cate skin membrane. The lesions rapidly increase in 
size, spreading in all directions and involving the 
branchiae and other surface structures. After several 
days the lesions penetrate the body wall and the in¬ 
ternal organs become exposed. Death usually follows 
in a short time. 

Once spread on the bottom, the chcjuical retains its 
effectiveness for some time. Starfish which are not 
directly hit by tlie falling particles when the chemical 

a B. F. Wood, Sept. State of Conn, Shellfifth Comm., 94- 
98, 1908, 
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is applied eventually come in contact with it by crawl¬ 
ing on the bottom. In the course of time the lowei" 
or oral surfaces of the starfish become affected and 
disintegration begins. 

It has been observed that starfish with large legions 
are usually attacked by other starfish and crabs which 
quickly kill and eat them. 

The advantages of calcium oxide as a practics 
weapon against starfish are many. Of special in 
portance is the fact that it does not appear to I 
very injurious to many other forms of mariim lif ! 
No mortality has been observed among other botto i 
forms such as <; 5 "sters, clams, several varieties of crab 
barnacles or adult flounders. Many of these anime 
were kept for as long as three months without a 
parent effect in large experimental tanks to which tl 
chemical had been added. Studies on the effect ( 


calcium oxide on plankton are now in progress. / 
Being at once effective and easy to apply, the n7 
method is considered especially suitable for practii 
use. It should be of particular value in exterminatiA 
starfish on public or abandoned oyster bottoms, whiel 
as shown by Loosanoff,'’ are the centers of propagatio 
and dispersal of starfish m Long Island Sound. 1 

VicTOB L. LoosanoffI 
James B. Ekqle I 
U. 8 . Fisheries Bioixmiioal Labobatobt, i 

Milforo, Comn. I 


PREPARATION OF M5LYCERIC ALDEHYll 

We have prepared 1-glycerie aldehyde in the follol 
ing way:^ J-arabinose 1-mannonolactone Lniff 
nitol —^ l,2-5,6*diacetone-I-mannitol aoetonej 
glyceric aldehyde —► l-glyceric aldehyde (2,4-diniti' 
pbenylhydrazone m.p. 148®, dimedone compound ml 

19&-200°, to)““=_i98° in alcohol). | 

The optical rotations of the 1- and d-glyceric aMi 
hyde decrease after some time in aqueous solution frS 
-14® to -7® and from 4-14° to +7°, respectively. Hdf 
ever, the aldehyde content of the solution remall 
unchanged. By evaporating the aqueous solution I 
dryness, th© higher-rotating forms of both aldehyJ 
can be regained. Thus we have a kind of ^^mutoroj 
tion,’^ but no racemimtion. This point seems toS 
Important because of its biological consequenoes. ■ 
A complete report will be published elsewhere, m 

Ehich Baer I 

Hermann 0. L. Figcasjy 
Banting Institute, V 

Department or Chemistry, S 

University of Toronto «■ 

s V. L. Loosanoff, Sept, State of Conn, SheSfieh Cow 
10-14,1986. - n 

t Preparation of d-glyoeraldehyde, of. H. Ov L. FIs® 
and B. Baer, Hciv., 19, 624, 1936. ® 
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illRECTION OF SOLUTION FLOW AND THE 
FORMATION OF MINERALS 

In a moving solution the field of environment and 
any resulting chemieal activity are asymmetric with 
re$2>oct to a plane nonnaJ to solution movernent. Crys- 
^ prodizcts formed in the lalmratorj’ in*a moving 
©am of solution display a number of features 
hiliar to each end of the polai' axis of flow. Mineral 
W i ore specimens show similar asymmetric features 
icli may be recognized in one mineral species and 
b by tbe relations between two or more species, 
p idea is also extended to larger scale geological 


bodies where the same principle of asymmetric devel¬ 
opment of mineral bodies (ore deposits) should obtain. 

The problems differ in open space fillings and re¬ 
placements, but tbe principles of asymmetric develop¬ 
ment, linearity, linear distortion and stoss and lee 
effect are common to both. Investigation is continuing 
i?i the interrelation of these features and the structural 
3'clations of both 0 |>en sj>ace fillings and replacement 
deposits. 

W. H, Kewhouse 

Massachusetts Institittf. of 
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SCIENTIFIC BOOKS 


SCIENCE IN THE SOUTH 

Interests in the Old South. By Thomas 
|./^Ry Johnson^ Jr. viii + 217 p. New York and 

E ldon: D. Appleton-Century Co,, Inc., For the 
titute for Research in the Social Sciences, Uni- 
sity of Virginia. 1936. Price $2.50. 

|is is a source book of details derived from 
■ extensive and exhaustive review of available 
rces, books, periodicals, newspajiers, catalogues and 
pmeral publications of universities, colleges, acad- 
cs, seminaries, museums and other educational 
IrpriscB south of the Mason and Dixon line prior to 

I ^f^'vil War. The autbor^s theme is the refutation 
3 summary indictment by Morrison in “The 
d History of tlie United States,” volume 2, page 
the “non-existent intellectual life” of the South, 
the cultivation of cotton, tlie neglect of men and 
ght of human slavery. The data assembled tend 
port his defence, for they display a wide-spread 
'tive interest in the physical, chemical and medi- 
Ids, and a considerable though desultory activity 
! natural sciences. An outstanding center of 
fic activity was Transylvania College, with its 
jsive catalogue of scientific apparatus and book 
Lsting a very complete collection of early nine- 
century memoirs. “It passed its zenith in 
Charleston was another brilliant center of 
fic interest. Here the Elliott Society of Natural 
7 started off in its Proceedings (1859) with a 
l^isplay of productivity only to be snuffed out by 
|ar. Uew Orleans, with its considerable infusion 
penoh blood at a period of intellectual activity in 
also became noted for its interest in scientific 


I arrangement of the material does not facilitate 
jltation from a scientific approach exeept by way 
index, The subjeet-matter is grouped under 
eadings as “in college halls, among the people, 
Southern girls, the glory that was Charleston 


the glamour of New Orleans, and scattered scientists.” 
This aroma of a social and liistorical approach to the 
subject pervades all tlie chapters. Details of evidence 
of educational interest abound, but a synthesis of ac¬ 
complishment in the several dLsciplines of the sciences 
is not achieved. There i.s a noticeable absence of evi¬ 
dence of sustained scientific activity by productive 
investigators in scientific fields. The publications cited 
at considerable length from De Bow’s lieview (Now 
Orleans, 1846-1880) are mainly of a general or popu¬ 
lar nature, or are reviews of publications elsewhere. 
The Southern Eevtetv (Charleston, 1828-1832), the 
Southern Quarterly Review (New Orleans, Charleston 
and Columbia, S. C., I842-1856), and the Literary 
Messenger (Richmond, 1834-1864) all contained some 
scientific articles of this general character indicating 
a wide-spread interest in seiei»ce, but there is nothing 
in the South comparable to the American Philosophical 
Society of Philadelphia, the Linnacan Society of New 
York or the Amcriean Academy of Arts and Sciences 
of Boston. The early interest of tlie South in these 
organizations fell off in later years, and no local 
ncademics of signiticiince were originated locally in 
the South, 

The author cites with just pride the scientific emi¬ 
nence of Dr. William Charles Wells, of Charleston, 
South Carolina. This pioneer is cited for his anticipa¬ 
tion of the theory of natural selection. Wells undoubt¬ 
edly owed much to Dr. Alexander Garden, his Charles¬ 
ton mentor and coiToapondcnt of the Royal Society 
of liOndon. He also utilized his medical knowledge of 
tuberculosis and malaria gained in native Carolina as 
data for his concept of natural selection operating 
differentially upon white and Negro races of man. 
But Wells was educated in Edinburgh, and was driven 
out of the States because of his vigorous loyalist sym¬ 
pathies. Later he was a nujmber of the medical faeull^ 
in London and a member of a coterie of leading intd- 
lectuala, including the Hunters, Baillie and others. He 
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waa a member of the Royal Society of London^ and 
all his scientific work was done and published there. 
The author cites the sixth edition (1873) of the “Origin 
of Species” as the place of acknowledgment by Darwin 
of tlie priority of Wells’s publication of the concept of 
natural selection, whereas Darwin drst published this 
in the fourth edition (1806, p. xiv). Wells was not 
only a pioneer in evolution and physics (of dew) but 


SPECIAL 

YELLOW FEVER VIRUS IN JUNGLE 
MOSQUITOES! 

UxtjIj recent years yellow fever was regarded as a 
house disease, transmitted solely by tlie domestic mos¬ 
quito, Aedes [Sitegomyia) aegypti (Linnaeus). The 
existence of a special epidemiological type of the dis¬ 
ease, now known as jungle yellow fever, became evident 
when it broke out under rural and Jungle conditions in 
the Valle do Chanaan, hjspirito Santo, Brazil, in 1932. 
During the course of the epidemic no trace of the 
clnsBical vector could be found in the infected area.^ 

Si/use then over 20 similar outbreaks have been ob¬ 
served in Various parts of South America (Colombia, 
Peru, Bolivia, Fnrsignay and most of the Bi*nzilian 
states.)'* Study hus shown that during such outbreaks 
man is generally infected only while in contact with 
the forest or jiuigje. Household infections are not 
common, except where the house stands within the 
jungle. 

It has bmi shown experimentally that a number of 
Bra/iliuji mosquitoes <ither than Aedes aegypti can 
beetune infected under laboratory conditions. Success¬ 
ful transmission by bite, however, has been obtained 
only with timee species: seapularis (Rondani), 

Aedes flvinatiiis (Lutz) and Haemagogus capricorni 
(Lutz)/'^‘«'^-« 

The 1938 outbreak of jm/gle yellow fever in the state 
of Rio de Janeiro, Brazil, afforded an opportunity to 

t From the Cooperative Yollow Fever Service of the 
Minifitry of Education and Hoalth of Bmzil and the Inter¬ 
national Health Division of The Rockefoller Foundation, 
Rio do Janeiro. 

fi F. L. Sopor, H, A. Ponna, E. Cardoso, J. Serafim, Jr., 
M. Frobisher, Jr,, and J. Pinhoiro, Am, Jour. Hyg.^ 1$; 
505 ^ 87 , 1983 . 

a F. L. Soper, Quart. Bull. Health Org.f League of 
Nations, f>: 1“50, 1936. 

-* We are indebted to Dr. P. C. A. Antuncs for the recent 
information that Maeirmgogas janthinomys (Dyar) 1921 
in a homonym of IL coprioomi (Lutz) 1904. 

‘•K C. Davis and H. C. Shannon, Joi^. JSxpt. Med., 1: 
803 - 808 , 1929 . 

ON. 0. Davis and R. C. Shannon, Am. Jour. Trap. Med.^ 
11 : 21 - 29 , 1931 . 

T L, Whitman and P. C. A. Antunes, Am. Jour. Trop. 
Med., 17; 803-823, 1937. 

«L. Whitman and P. O. A. Antunes, Am. Jowr. Trop. 
Ked., 37; 825-831, 1937. 
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also in oiASiftlnidoer (t)i«oi7 of viaitm) and ^ided’ 
ology. f. . 

Scientieta are pecnJiarly subject to onviremm^tlM 
inffueuecs. Their beet work has been done under 
aegis of intellectual freedom. Wells spent his eaeigi# 
in Carolim^ in political turmoil. Fortunately, scieno 
knows no race, nationality nor region. j 

Crables a. KoFotn . . 

ft 

■ , ^ 't 

demonstrate the presence of yellow fever vims in mej ; 
quitoes caught in the jungle. Mosquitoes eollect* V 
alive at points near where human infcjction had 0,'? 
curred were forwarded daily to the laboratory in R ■ 
de Janeiro. They were fii’st classified by species ^ 
groups of species and then allowed to bite non-imnau / 
rhesus monkeys.® After feeding on the monkeys t ! 
insects were tested for the presence of yellow fc 
virus by a method previously described^! but bri^ 
summarized as follows: They were killed, grmin 
finely, suspended in a diluent and centrifuged, and t| a 
supernatant fluid was injected into mice intraceto^ 
brally. This report is based on results obtained wi 
24,304 mosquitoes sent in from the state of Rio ' 
Janeiro over a period of eleven weeks, the followv 
species being represented: ' 

List of Wild caught Mosquitoes Testeo for ; 

Pkesknce of Yellow Fkvxr Virus V ' 

Groii}» Species Used Fed 

1 Aedes Hcapularis (Ron* 

dani) 180 100 Od 

2 A.leucocelacnus (Dyar 
and Bhannou) 


m 


4,671 2,270 Poritivei^l 

bite If 

1,216 646 Pwitive )|i 


bite 


3 Harmagogus capricorni 
(Lntz) 

4 Psorophoro ft^ox 253 143 

P. alhipes 15 7 

A. fuXvuH (Wiede* 8 5 

maun) 

A. serratus (Theobald) 1,570 545 

A. terrene (Walker) 503 58 

5 Sacbethes, 3 species 1,093 369 

6 All ottier sabetliines 

{SahethnideSf Lmatust 
Wyeomyia, Goeldia and 
Triohoprosopon (Johlo* 
fin), totalling about 20 
speries U,796 8,443 

injootl 

Positive results were obtained from the folio 

(1) Aedes lencocelaenm {Jy. and B.). On Pebf| 
22, Monkey 5, on which a total of X6 leucaasli 

s The methods used for ooHectlng, shipping, 
and feediim will be dealt with in a subfiequeat 

10 B. C. ghannoR, *‘M^hods for Collectiag aii 4 !, 
Mqiqttitoes in Jungle Yellow Fever $tadles,D .jfa j 

11U Wiiitman, Jovt. Encp. ifed., 66; 
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Jom Aff^meo Ariuhos bwd fed en l^bruary 7, 9,10,11 
^ d 14, iy«a found proirttate in ita with ft aubiior- 
. 3 "al temperature and was ftaerifleed. This animtil 
lowed fever on the 17th, 10th and 2lHt, but was 
sot bled becauae of its previous irregrular temperftture. 
jdieroBoopie examination of the liver allowed typical 
Vsions of yellow fever, including inclusion bodies, and 
. e bkK)d drawn on tbe day of death gave positive 
/oUse-protection test results. While it was impossible 
.ii fix tbe date of infection of Monkey 5, experience 
ith other animals suggested that infection probably 
-fwurred on the ]4th, when only one sjwcimen of 
. leucocelaenug fed. 

(2) Uaefnagogus caprirorni (Lutz). Between Feb- 
L:iftry 7 and 11, six H, raprirorni, also collectod at 
i^ffouBo Ariuhos, were allowed to feed upon Monkey 
^ Between February 24 and 29, twelve additional 
/sserts of tbe .same species, collected near Bemposta 
'jid Pedro do Rio, ^vere allowed to bite the same ani- 
iial. The monkey first showed fever on Febniary 28 
ivid died three days later. Autopsy findings followed 
by microscopic examination of the liver indicated that 
r. e aniirial died of yellow fever. BkxaJ drawii on the 
ri st day of fever caused typical yellow fever micephali- 
i|. in mice. Blood drawm shortly before death pi’o- 
uLcod fatal encephalitis in one of six mice, and also 
’ive positive mouse-protection test n^suItB. 

J Tt is believed that Monkey 4 became infected from 
ot of four mosquitoes which fed on it on February 24. 
tjn emrdsion of these mosquitoes injected into mkie 
*ufied tyincaJ yellow fever encephalitis. Monkey 3 
iis inoculated with second-passages mouse-brain mate- 
; '‘J, with the result tlmt virus was demonstrated in the 
i ^,4od stream and specific yellow fever antibodies were 
u iter ward found to Iwj present in the serum. 

J'The supernatant fluid from an emulsion of 118 //. 
^^^pricorm, collected in the same infected areas of Bem- 
and Pedro do Rio on March 10, produced en- 
f;phalitiB in mice. Transfer of infective brain material 
: Mted in infection of Monkey 6, with demonatrable 
VfHulating vim, and the production of specific im- 
; ^liity as shown by the mouse^proteotion test. Fifty- 
^0^, hi of the mosquitoes included in this emulsion had 
on Monkey 8 without infecting it. 

3) Sabethine Mosquitoes. Owing to the numerous 
in the enbethine group and the difficulty of 
Iffie^-eye classification, it proved impractical during 
preliminary study to separate the sabethinee by 
pre^ouB to feeding and injection. 

of 88 specimens in a mixed group of 
Wyeomyiaf Goeldia and Tricho- 
oatight teg^ther with the first lot of infected 
and do Riq, February 
on Monki^ 9. This monkey developed no evi- 
itf ihfrf The inoeidation of 


the supernatant fluid from an emulsion of the 88 mos^ 
quitoes, however, produced cnccphalitie in mice. Sec¬ 
ond mouse-passage material produced infection in 
Monkey 4A with circulating virus and the production 
of specific immunity. 

These results show that one or more of the 88 speci¬ 
mens in this group had fed on an infected person or 
animal before capture. The negative results in Mon¬ 
key 9 may have Iwcn duo U) failure of infected mos¬ 
quitoes to feed, to the non-completion of the incubation 
period of the vims in the mosquito or possibly to 
inability of the infected species to transmit, even 
though capable of conserving the virus for long periods 
of time. 

The evidence presented incriminates two species of 
forest-inhabiting mosquiitKjs, Aedes leucocelaenm (I), 
and S.) and Haemagogm capriVorm* (Lutz), as natural 
vectors of yellow fever, and indicates that one or more 
species of sabethine mosquitoes may harbor tlio virus 
of the disease without definitely implicating them in 
actual transmlKsion. 

R. C. SlIANNOK 
Ix)KiMG Whitman 
Makio Fhanca 

THE TREATMENT OF SPONTANEOUS 
TUMORS IN DOGS BY THE INJEC¬ 
TION OF HEPTYL ALDEHYDE^ 

PoiiliOWlNG the observation that the addition of 
lieptyl aldehyde to the otherwise normal diet of mice 
harboring spontaneous carcinomas of the mammary 
gland brings about liqueluction and certain retrogres¬ 
sive changes of the tumors w'ithout injury to the ani¬ 
mal by such treatment,“ it seemed logical to test out 
the possibility that dogs suffering from Bpontaneous 
tumors might respond in a similar manner. The 
amount of material needed, however, to bring about 
retrogressive ehanges in tumors in mice by tlie addi¬ 
tion of the material to the diet would bo entirely too 
great for practical pui^poses in dogs. Consequently, 
the subcutaneous injiMrtion of small amounts of heptyl 
aldehyde has been injected into dogs (from 0.10 to 
LOO CO at a time). Injection of the material into mice 
was found to be impractical for the reason that ulcera¬ 
tion at the site of inje<jtion invariably oeourred. Even 
though liquefaction of tumors in mice was brought 
about by the injection of heptyl aldehyde at remote 
)s{>ots, this local reaction interfered with subacqueUt in- 
j<*ction8 and even with complete recovery of the monft^ 
from a single injection. Due, perhaps, to the tougher 
skin of the dog, local sloughing of tissue is not pwjh 

1 This experiment has been made possible by graftal 
from the International Cancer Beseareh Foundation, tbe 
Anna Fuller Fond and from the iJane Coffin Chiifis FshA 
The do^ have boon kept under nprjinal outdobr 
ia the whHney kennels at Orange. Oennefttient* ■ 

iL. C. Strong, Soibnok, S7: i44, 103A , 
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ducp<j by tlie injection of freshly prepared heptyl 
aldehyde* Extreme care, however, of keeping the 
heptyl aldehyde free of excessive dec-omposition prod¬ 
ucts has always been employed. A temporary ede»ia 
was produced with the larger injected doses. 

So far, ten dogs with various types of spont^meous 
tumors have received periodic injectioris of heptyl 
aldehyde. Improvemei»t of the dogs by body weight 
increase, physical appearance and general activity has 
been the rule in all cases. Softening of the tumors 
(with complete regression of the mass in several dogs) 
has been obtained in all dogs, except one that has a 
mammary gland tumor which is heavily infiltrated 
with calcium. The same type of liquefaction has been 
obtained in dogs as w^as had in the tumors of the mam¬ 
mary gland in mice. Following periods of softening 
and of draining of clear fluid, the tumors as a X’ule 
have gradually di3api)eared. 

Injections have usually been performed at sites 
remote from the tumor's. In a few eases, liowever, 
when the tumor was large (the aizo of a baseball or 
larger), the first injection was performed directly into 
the tumor and this w^as followed, when the tumors 
began to slough off, by injections at remote sites to 
the tumors. 

The details of this investigation shall )>e published 
within a reasonable time. The data so far obtained, 
liowever, are so encouraging that tliis note is i)ublished. 

The first two dogs with spontaneous tumors (both 
fibroadenoma of the mammary gland, as indicated by 
biopsy) which have been given the present treatment 
of the injection of heptyl aldehyde warrants further 
comment. One dog, a cocker spaniel female, eight 
years old, had numerous bard nodules throughout the 
mammary gland. Tliese ranged in size from a pea to 
a lump 2.5 inchas in diameter by i inch tliick, A 
mass 2 iiichea in diameter had been removed by opera¬ 
tion a year previously. The dog had not bad a noimal 
beat period for more than two years. For example, 
at her last period in August-September, 1937, she had 
remained in beat for at least 40 days, during which 
time she accepted a male eight times over the entire 
period without any signs of pregnancy. Two montha 
following the start of the first treatment with heptyl 
aldehyde she had a normal heat period. She was bred 
to a male nonnally and twenty-four days later, »be 
had normal size embryos. These embryos subse¬ 
quently became reaorbed—a phenomenon which is not 
surprising when it is realized that heptyl aldehyde in 
mice acts as an abortifaelent. This resorption of 
embryos may, however, have been duo to the age of 
the dog. The dog has gained weight and is in normal 
health at the present time without any sign of tumor^ 
The second dog, a Scottish terrier of aimiiar age, Imd 
^ a solitary nodule in the breast about the size of a small 
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orange. After several treatments with heptyl aldehyc 
(remote to the tumor) the mass completely regresse; ,v“ 
The dog has gained weight and is apparently in i 
maJ health, having since treatment had a normal hea/ | 
period, whereas, previously she had a long biatory of H 
prolonged and abnormal heat periods with numerouif ? 
failures to conceive. j ; 

It is realized that spontaneous tumors in dogs 
occasirmally regress. It is also recognized that maf 
dogs do continue to grow timir tumors until deaJ^, 
results. The "“proper analysis and evaluation of tlfc 
present data must wait until statistically a]guifical| ^ 
numbers are obtained. The data so far obtained ar; 
noteworthy, and it is planned to carry on tlie wor^- 
on a larger series of dogs and other animals sufferir:"^V' 
from spontaneous tumors. 

LtONKun C. Strong ; ^ 
Ltx)N F. Whitni!:t 

DECAftTMENT OtT ANATOMY, YALE ; 

University School or Mkiucine, , ^ 

Orange, Conn. 
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RELATIONSHIP BETWEEN MEAN SEA 
LEVEL AND SAND MOVEMENTS^ 

e. 

At the Scrippa Institution of Oceanography 
is a 1,000-foot pier, extending from a sandy bt^ach . 
into the open ocean. For two yeai'S, weekly incaswy ;; 
nients of sand elevations were made from the ; 
to detomine the beach i.)rofile and Urn changes [ 
sand elevation. These observations were taken at atj 
tions 20 feet apart, along the length of the pier. Sinf ' 
October, incasurements have been made daily, aipft 
during one 36-hour period, on October 20 and 
these measummenls were made every 40 minutes. 

Continuous readings of sea level are available fr 
the Coast and Geodetic Survey tide gauge, locab 
on tlie end of the j)inr. Averaging these hourly s| 
level heights for days, weeks and months gives 
mean sea level for these periods. The distaticea fr<| 
the deck of the pier to the sand at 50 equally spa 
.stations were averaged for the same periods. Bd 
mean sea level and mean sand level show considora 
variation. The accompanying figure shows that thl*^; 
is a decided relationship between the two. 

It will be observed that a rise or fall in mean 
level is accompanied by a rise or fall in the mean 
of the sand. The average ratio of these ebange^S-f 
roughly 3 to 1, that is, a rise of one foot in 
sea level is accompaniwi by approximately a 
foot rise in the mean level of the sand. The agreen 
of course is not perfect, and some instances of marl^^ J 
deviations will be observed. 

Those changes sliow a distinct relationship to 
seasons during the two-yoar period. It will bo 

1 Oontributiotts from the Scripps Instltutioii of Oc<] 
ography, Now Beties, No. 7. 
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Flo. 1. RolRti<insiup bt^tw(M!n moan sea Icvef and moan sand lovel. Sand level is expressed in feet above the 
■west level and sea level is the tide stafF reading in £oet. 


mt th(Te is a rise encli summer and fall and a decline <'nee the sea level must likewise affect the sand move- 
’ winter and spring. Howovor, it is not only in tliew? iinmts. It seems likely that changing currents and 
irge seasonal changes that the agreement of the two winds which affect sea level must have similar infill- 
iirves is found. Changers in shorter periods can be eiiee upon the sand movements. Such an influence 
bscrved, as, for example, the rise in February and may be increased by largo swells which tend to occur 
farch, ]937. Furthermore, tlio changes in tide level during certain w^ind directions and which stir up the 
uring the 5fl-hour survey, when observations were sand and keep it in suspension, 
iade every 40 minutes, showed that the variations of Contirmed observations, which include current stud- 
ide level were closely associated with the fill and cut ics, ^vave height observations and metwrological <lata, 
' sand along the pier. together with the sand measurements, which are now 

The causal iX!lationship of these changes to eaeh in progress, may be pxiwcted to throw more light upon 
her is not easily underslo<»d. It .should not be eon- tin* underlying cause of this relationship, 
uded that the rise in .sea level alone causes a building Khoenb C. LaFond 

,1 of the sand, but many of the factors which infiu- Scripps Institution of Oueanoorapht 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


i SUBSTITUTE FOR CARGILE MEMBRANE 
IN THE CONSTRUCTION OF 
BRODIE BELLOWS 

Volume recorders of the bellows type have a wide 
3b"iety of application in physiological experiments, 
Ik their conatmetion as described by the originator, 
^ >die, and subaequent experimenters, involves the 


of Cargile membrane for the actual bellows. Car- 
^ > lucmbrano is the peritoneum of an ox and has been 
by surgeons and goldbeaters, but unfortunately 
A 3 now both difficult to obtain and quite expensive. 
MiLmrch was therefore made to find a suitable substi- 


found that the Japanese tissue paper which is 
I in model airplane construction when properly 
>ar©d works most admirably. Since the heavier 
ps of this tissue are too stiff and tend to crack 
n folded, it is important that only the thinnest and 
yhfist variety be used. 

'he tissue is prepared for use in the following man- 
: Care being taken to avoid wrinkles, a section of 


the paper is placed over the open end of ii tin can or 
other container of suitable size and shape and glued 
«t the edges with banana oil. With a tuft of cotton 
the entire surface is gently moistened with water. This 
serves to align the fibers ami stretch the tissue. In 
order to render it impermeable to air and moisture it 
must then be treated at least tbrw times with a mixture 
of one part banana oil and five parts acetone. This 
is done by simply brushing the mixture on gently with 
a soft brush. The membrane may then be removed 
and will be found to be smooth and flexible. 

The construction of the bellows is self-evident from 
the illustration, but great care must be exercised in 
applying the membrane so tlmt it folds smoothly and 
without bulging out when tiic bellows is in actmU use. 
Most efficiency was obtained when the membrane was 
first cemented on bo that it formetl tlie sides of a box 
the top and bottom of which are tlie metal surfaeee 
(A). The sides are then gently pushed in with thumb 
and forefinger so that they fold us in (B), Now, at 
one end the metal top is pushed down to form an angle 






2. cr-i f y 

^ -Xu 








■with the base and a membrane binge is cemented on 
(C). A wnting lever (not shown in the illustration) 
is attached to the top surface. The Iwllows is now 
made ready for use by smearing generously a layer 
of paraffin oil on the membrane, thus not only sealing 
any microscopic holes, but rendering it more flexible. 

These bellows may be made of any volume capacity 
to fulfil a particular condition of recording. It should 
be remembered that the more cubical the bellows is 
mlidc, the more amplitude will be recorded for a certain 
volume chanl^ and thus it is more sensitive but has 
less mechanical advantage. A useful proportion is 
shown in the illustration. 

J. R. Di Palma 
J. Raymond Johnson 

Department of Phystolociy, 
liONo Island Colleoe or Medicine 

A SIMPLE FEEDING DEVICE FOR CULEX 
PIPIENS IN AVIAN MALARIA STUDIES 

The moticulouK and rather laborious procedures re¬ 
quired for 8atisfa<Uory ooVitinuancc of the tnos<iuito- 
canary propagation of plasmodia in the laboratory 
f'Wggcai that any simplification of methods should be 
placctd on record. The accompanying rough sketches 
show a device which has been very helpful in my own 
work through (1) eliminating the possibility of loss 
of mosquitoes by the toppling of a lantern glol>c off a 
Petri or crystallizing dish, and (2) providing a 
in which the bird lies very comfortably, indeed often 
quietly asleep, while the mosquitoes are feeding* 
There are, as shown, three simple parts to this device: 
first, a round flat base cut with shears from light¬ 
weight galvanized iron and having four projecting 
portions turned up at right angles, two of these latter 
supporting upright hooks of stiff wire soldered agahe^ 
their outer surface; second, a small jnece of rubberhB^ 
cloth with a hole cut in it eci^entrically; and, third/« 
rubber band. Without cloth, tlie band stretched be¬ 
tween the two hooka holds the globe and dish aecntely 
t<^cther; for blood feeding, the cloth is slipped 



Pm. 1. A simple feeding device for Culex pipiens 
uviaa nuilnria BtudicR. 


neath the strands of the hand, the bird is laid betw^erf 
the strands with its hared pectoral region over the hol^ 
and the two Ki<les of the cloth are brought t*igether 
top and hold in place by a pin. j. 
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PHYSICS AND THE FUTURE’ 

By Professor ARTHUR H. COMPTON 

UNIVERSITY OF CHICAGO 


As the conversation tunied to the problems faced 
by onr children, my table companion was confident of 
the future. '^During their generation,'' she asserted, 
can not change as it has for us. Experience will 
oiico more bo usable as a reliable guide.” 

If advances in our mode of life are to cease, will 
it not be the result of a stagnation of our knowledge 
and techniques ? Let us see what present trends indi¬ 
cate with regard to the direction and extent of such 
future changes. 

No better guide can be found to the future than a 
review of what has happened in the past. Let us 
accordingly examine the trend of physics tlirougli 
Wstory. Taking the broad view that tiie science of 
physics is eoueemed with the appHoationg as well as 

^ Baaed on a paper read at Ottawa, June 29, before tJic 
Aineriean Assodation for the Advanoement of Science. 


the principles of mechanics, heal, electricity, etc., it 
will be seen that such a review must consider also the 
grow’th of techniques and inventions, for these embody 
some of the most important scientific advances. 

In his recent book, ^‘Science and the New Human¬ 
ism,” George Sarton has cmjibasized the fact that sci¬ 
ence is almost the only aspect of human activity which 
shows a definite and continuous growth throughout 
history. Though advances in other fields have oc¬ 
curred, they have come for the most part as a result 
of development of techniques based on growing science. 

We are accustomed to speak of the stone age, the 
bronze age, the iron age and the macluno age. This 
sequence.reviews in quick outline the growth of man 
with regard to the tools with which he has done his 
work. Each stage has been ushered in as some in¬ 
quirer, more persistent or more fortunate than his 
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pjped^ot^rsifand "'building on the foundation of tlieir 
tefihuiques, has teamed some new facts regarding the 
properties of matter, the chemistry of metals or the 
laws of mechutiics. Such mechanical inventions are 
not the only ones, Jjangutigc and writing are among 
the most significant invention b of all, giving os they 
do means of communicating ideas, currying on abstract 
thoughts and remembering happenings with dciinite- 
ness. When the invention of printing, telegraphy, the 
telephone, radio and moving pictures are added, it 
becomes possible for people to share thoughts widely, 
to become quickly aware of what is happening to all 
mankind and to ‘i*emember’' what has happened to 
men in the past. Tims the w'orld becomes almost a 
conscious unit, veiy similar to a living organism. So 
even the ruuMnccJmnical inventions have found their 
most effeetii^e u])p]ication through the aid of scientific 
developments. 

Hand in hand with this development of invention 
has gone the increase in our knowledge of nature. The 
proj>orties of matter liad to be learned before tools 
could be fashioned. Knowit^dge of the forest to the 
hunti^r, of soil and weather, grains and animals to the 
farmer, these formed the science of primitive life. 
Then, as now^, new discoveries, that wood could be set 
on fire, that a moving magnet would produce an elec¬ 
tive current, made possible improved conditions of life. 
Likewise, improved techniques opened the door for 
new knowledge. Skilfully made lenses made possible 
a telescope, aud Jupiter was found to be a miniature 
solar system. high vacuum pumps were developed, 
x-rays were discovered, and wVth them came new 
knowledge of the structure of matter. I saw 

farther, ^twas because I stood (m giant slioulders," is 
the statenierit aserib(‘d to Isaac Newton, who clearly 
recognized the way in which one advance nmkes pos¬ 
sible aiiother. 

The result haa been an increase in the rate of gi'owth 
of knowledge and of the control of nature which is one 
of the most striking phenomena of man’s history. 
When old knowledge was passed on by tradition and 
new knowledge came by accident, progress was slow. 
The ancient thought lie did things as they had always 
l)een done, for the changes during one’s lifetime wx^re 
imperceptible. With the modern era amie a funda- 
numtally new concept. Now wv* search for riow knowl¬ 
edge, and use it for '^enlarging the bounds of human 
empire.” Tl)e knowledge of nature which from the 
beginning had been man’s gradually but accidentally 
increasing heritage has now become the coiisciouB 
objective of aleit minds. Three centuries ago the 
hobby of a few amateurs, this enterprise of scienoe 
1ms gradually become the most significant iiitelJeciitual 
quest of muti. As a result, clianges for the better in 
our mode of living are the order of the day. Our life 


Toiu to, Ho. 

differs from that of two generaii^^ ago mudi more 
than did that from the life of two thouBand jeatii 
before. 

To see the eumulative effect of this advancihg knowl¬ 
edge, it is instructive to use the historian’s device of 
compressing the time scale, shall we say by a million 
fold. We may tiien think of the first men as learning 
a year or two ago to use certain odd-shaped sticks and 
stones as tools and weapons. Sounds took on meaning, 
and spe4^h appeared. last week some one developed 
the art ©f skilfully shaping atones to meet his needs. 
Man became an ai’tist, and by day before yesterday 
he had learn©<i to use simplified pictures as symbolic 
writing. Yesterday the alphabet was introduced. 
Bronze was the metal that w*as most used. Y^ostorday 
aftenioon the Greeks were developing their brilliant 
art and science. Last midnight Romo fell, hiding for 
several hours the values of civilized life. Galileo 
observed his falling bodies at 8:15 this morning. By 
ten o’eimjk the first practical steam engine was being 
built. At eleven the laws of electromagnetism were 
developed, wdiioh by eleven thirty had given ns the 
telegraph, electric power, the telephone and inciindes- 
cent electric light. At twenty minutes to twelve, 
x-rays wore discovered, followed quickly by radium 
and wireless telegraphy. Only fifte<m minutes ago the 
automobile came into general use. Air mail has been 
carried for hardly five minutes. Not until the last 
minute have wwJd-wide programs broadcast by short 
wave radio become popular. Now at noon we find 
mankind in a wholly new^ sense unified by science. 

Science has thus become the basis of civilization, 
and is the primary factor in promoting ita grow^th- 
During recent years it has been the science of physics 
whose activity seems to have been most significant in 
this regard. Just as earlier society was based upon 
agriculture and local trade, so modern eonununitica 
are built upon the scientific foundation which makes 
possible rapid transportation and communication, the 
preservation and di.stributiop of food and adequate 
sanitation. With only primitive knowledge of metal¬ 
lurgy, mechanics, electricity, chemistry and hygiene, 
our cities could not exist; and with ^em gone, country 
life also could have only a primitive form. It is on 
this basis that the president of the Massachnaetta In¬ 
stitute of Technology has made the claim that in the 
last fifty years physics has exerted a more profound 
infiuonce in changing all aspects of life than has been 
exerted in a comparable period by any other agency. 
The development of previous ages has grown to k 
mighty crescendo, within which we are living. 

The giowth of this scientific activity may be 
thought of as an aspect of social evohitiom Jt 
plies the knowledge which enables men to , 

materialfl of nature for supplying their wanted 
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iaVolTeit tpeoiAlkaticm of ftinotion, which 
onshieft cetiaih mm to acquire extraordiuary knovl- 
«df(e ahd fikiU in special fields. One important aspect 
of thi$ process is the recent establishment of research 
laboratories. We have noted how the growth of knowl- 
edgCf winch had been mostly of an accidental nature^ 
became with the modem era of science a primary 
oh^jective of prc^fesaioual reaearoh men. Astronomical 
abcervatories and industrial research laboratories have 
pointed the way. In no field have these investigators 
proved their value more conclusively than in physics 
and the allied techniques. We may thus state with 
assurance that during the coming generation research 
in physics will continue with more and better trained 
investigators, with better organization and equipment, 
than during tlie past generation. We should accord¬ 
ingly expect an increasiiigly rapid growth of phyBieal 
science, except in so far as the law of diminishing 
returns may make research effort less productive than 
during the x>ast generation. 

Phbshnt Teends IK Physics 

By surveying one after the other the various fields 
of physics, we may gain some idea of the new advances 
that may be expected. In its fundamentals, physics 
k concerned with the relations between time, space and 
matter. During the past thirty years, remarkable 
advance has been made with regard to our understand¬ 
ing of our own position in space and time. 

Two generations ago we had just become aware 
that the earth and life on it had existed for a verj' 
long time as measured in terms of the human life span. 
Since the development of radioactive methods of time 
measurement, we have been able to date the formation 
of toeks with precision and to assign a reliable though 
rough estimate of some billions of years to tlie age 
of tlie earth. In fact, the age of the universe itself, 
as shown by the stars and galaxies studied by powerful 
telescopes, has been put under searching scrutiny. 
Theoretical estimates have varied from an eternal uni¬ 
verse to one wlioBe duralion has hardly exceeded that 
of the earth. There is little doubt but that within the 
nett thirty years our information on this point will 
have been made much more relia.ble and precise. That 
is, we may hope to find out when the world was made. 

In tracing man’s origin to the Miocene age of more 
than a million years ago, and the origins of civiliza¬ 
tion to some five thousand years b.O., the geologists and 
aroheologista have made importtmt contributions to the 
physicist's problexn of measuring time and enabling 
man to understand his own position mik relation to 
tile time scale. It thus becomes clear that an adequate 
rimsideration of 'Wenc© and the future” must include 
A eonriderktion of a future extending not only into 
l^ouaands hut possibly kito millions of years. 


One of the major technical achievemmits of the past 
century has been the great reduction of time required 
to communicate ideas and to accomplish desired ends. 
Past mail, the telegraph, telephone and radio—^these 
have enabled people for the first time to act and think 
in unison. At last it is possible for men the world 
over to act as a social unit if they .so desire. 

the least significant in this direction is our 
increasingly accurate control of time. Qalileo’s inven¬ 
tion of tiic pendulum clock was an important step in 
tliis direction. The recent wide-spread introduction 
of electric clocks using accurately synchronized alter¬ 
nating current and of precise time signals broadcast 
by radio at frequent intervals have made practicable 
the planning of our daily lives according to more 
definite schedules. Prwision electric and pendulum 
clocks are noW timing the earth’s rotation to study its 
irr^pilarities. In ultra-short wave radio, time inter¬ 
vals are measurable in trillionths of a second. In 
atomic physics we are concerned with processes whose 
duration varies from more than a. billion years down 
to less than a billion trill ion th of a second. 

In a similar way Tve may trace man’s increasing 
understanding and control of space. Perhaps nothing 
has had more influence on man’s attitude toward nature 
than the gradual unfolding of the immensity of the 
world. Starting with Galileo’s discovery of the moons 
of Jupiter, which gave the first convincing evidence 
of the truth of the theory that the earth revolves 
about the sun, our known universe has now l)een 
eatended to hundreds of millions of light years. Be¬ 
cause of a change in the energ>' of the light from these 
far spaces it would seem that our knowledge will be 
forever limited to distances not much greater than 
are now known. In this sense at least Tve may con¬ 
sider OUT universe as finite, and in spite of telescopes 
of increasing size we need not expect the future to 
open to US much vaster vistas. Here, on the side of 
l;he very large, is thus placed a natural limit to future 
scientific advance, 

Similarly in the field of the very small, though size 
alone gives no insuperable limit to our knowledge, 
both experiment and theory agree in indicating tliat 
the measurement of motion of objects must become 
leas precise as their size becomes smaller. This means 
that we do not hope to be able to predict exactly wdmt 
will happen to particular atoms. Statistical predic¬ 
tions of the average of many trials is all that can be 
hoped for. It is possible that this limitation may be 
of importance in tlie application of physics to certain 
problems ©onoemed with the action of living organ¬ 
isms. 

These examples suggest that there are fields of 
knowledge which may be forever beyond our ken. It 
would not be aurpri^^ similar limits 
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presenting themselves, as researches in other directions 
become more far-reaching. Thus there has been, in 
the last thirty years, no significant advance in the pre¬ 
cision of ordinary distance measurement since Michel- 
eon’s calibration of the standard meter in terms of 
light waves to one part in several million. 

It is unnecessary to consider the manner in which 
rapid transportation is giving us uioreasing odntrol 
of distance. Nor need wc emphasize the increasingly 
accurate construction and measurement of manufac¬ 
tured articles. These important trends have shown 
such value that tluo'c is no doubt oi' their continuation 
and extension. 

We may properly include as a major trend in 
physics tile increasing control of large and small 
masses in manufacturing operation.s. The building 
of gigantic ships and bridges with reliably calculated 
strengths rc])resents one extreme. Milady’s miniature 
watcli or the biologist’s micronjani])nlator for dissect¬ 
ing individual cells is the other. Though these trends 
will doubtless continue, it is not to be expected that 
along this line the next (century will show an advance 
couipuriible with that of the last. W'heii objects are 
of dimensions of the order of a thousand feet, gravi¬ 
tational forces become of such importance as com¬ 
pared with cohesive forces that further increase in .size 
becomes ra}iidly more (lifTicult. By using steel of the 
higliest tensil(^ strengUi, such spans as the Golden Gate 
bridge become p<.)S8iblo. Light allays should extend 
the limiting size somewliat; but natui*e has set a limit 
to the distmicc between supi>orts of objects, which at 
be;d. is roughly five or Um miles, and for most forms 
of objects is much less. 

Similarly, we are already working >vith things so 
small that their molecular motions are appreciable. 
Molecular bombardment is now a limiting faefor in 
the precision of elecrvometers and galvanometws, so 
that further decrease in size is of little value. For 
scientific work, including living cells, nietalhirgy, 
atomic studies, etc.., there is, however, much to be 
gairted by farther ompliasis on observing and handling 
microscopic masses. 

Corresponding to the extension of our knowledge 
of distances, there is a similar extension in our knowl¬ 
edge of masses. It was almost two centuries ago that 
Cavendish weighed the cnTth and thus made possible 
the measurement of the masses of the sun and planets. 
Only within the last generation has it become i)ossible 
to estimate reli>ably the amount of matter in our galaxy. 
We can even begin to guess with some confidence the 
mass of the ktiowable universe. Similarly since 1900 
precision methods have been developed tor weighing 
molecules, atoms and sub-atomic particles, even in¬ 
cluding that most elusive of objects, a single ray of 
light. Having thus weighed the .largest and smallest 


of things, further extension of this art must be in the 
direction of refinement and simplicity of measurement. 

These developments in our knowledge and control 
of time, space and matter constitute the growth of the 
fundamentals of physics. Only a brief mention can 
be made of modern trends in the more detailed aspects 
of the science. 

Both physics and chemistry arc concerned with 
developing materials with desirable properties. The 
rwent great advnnc<!S in this direction will doubtless 
be disciissed by Professor Urey, The dynamics of 
moving bodies, which from the time of Galileo to the 
present century had been primarily of academic inter¬ 
est, has with the use of the automobile become an 
essential part of everyday knowledge. With the 
development of aerodynamics, hydrodynamics has 
likewise received new impetus. 

Perhaps the most significant mechanical advance of 
the last century, however, was the development of 
sources of ])ow"er, steam and gu.s engines and water 
turbines. The efficiency of convej'sion of piitential 
and chemical energy into useful w’ork by these engines 
has increased from an origiTial few^ per cent, to a 
value so high that though further advances are pos¬ 
sible they can not greatly alter the power situation. 
"We are favored for the time being with jdentiful sup¬ 
plies of fuel in eonl and oil. Within a century petro¬ 
leum will have to ))e extensively supplenieiited by 
artificial liquid fuel, a procedure already followed in 
Europe. Within a thousand years the more readily 
available coal will be approaching exhaustion. New 
sour<‘.es of powder will thus gradually become of impor¬ 
tance. Sources now' available include agricultural 
products, such as wood and alcohol, water power, wind 
power and direct solar heat. Of these, perhaps that 
of agricultural x>^‘oduct8 lias the greatest promise of 
bi3!coming a major poAver soui’oe. It is apparent, how¬ 
ever, that unless fundamentally new derelopmentB 
occur, I’uture generations will not be as favored as 
we are with regtirtl to available power. 

One of the major problems of the physics of the 
future ia thus to investigate all sources of energy 
which show^ promise of being important. A hopeful 
lead is the inexhaustible flow of energy from the sun 
and stars in the form of radiant heat. Geological rec¬ 
ords indicate that for a bUlion years the sun has 
poured heat upon the earth at about the same rate as 
it now comes to us. Chemical energy, such as coal 
burning in oxygen, could not supply this power for 
more than a thousand years before the sun would cool. 
Within tlie last twenty years several theories of stellar 
heat have been put forward, the most promising of 
them based upon atomic nuclear reactions similar to 
radioactivity. In the laboratory, it has been found 
that such nuclear reactions can be produced and are 
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eiipable of supplying heat in the necesnary amounts. 
We do not yet know, however, how these nuclear reac¬ 
tions arc made to twcur efficiently on the sun, nor have 
we any assurance that they can be brought about on 
earth in such a way ns to act as a source of energy. 

Our situation in this regard is similar to that of 
the primitive man who felt the pleasant warmth of a 
forest fire, but had not leanied how to keep the fire 
alight, much less how to kindle it. We know the 
desired energy is present oji the earth. We hop(» to 
learn how to make it available to man. 

There is thiis no reason to be pessimistic with regard 
to power supply. It may require a decade, a century 
or a thousand years, but there appears no reason to 
fear rnan^B inability to find an ade<iuate new supply 
before the failui’C of power sources now developed 
limits the advance of society. 

It is evident that we have only V»cguri to approeiate 
the many uses of power. Heat, artificial light and 
running water have become almost universal in this 
countiy. Refrigeration, including air conditionings isi 
rapidly expanding its uBcfulness, Electric power and 
heat in the home, power for trau8j)ortation and for 
industry—here is a trend that is upward, with no 
limit now in sight. The trend in the ehjctrical distri¬ 
bution of power seems to be toward placing })ow’r‘r 
plants near sources of fuel or water power, and trans¬ 
mitting the eneigy by high tension. Here physical 
problems of electrical insulation and electrical I'eso- 
nance are involved. Groat iinprovomonts in high 
voltage insulation and very possibly use of direct cur¬ 
rent will make possible much farther transmission at 
much higher voltages. 

The efiiciency of electrical motors, gouorators, truns- 
fomers and hciifers is already so nearly pi^rfect that 
further improvements iu this direction are unimpor¬ 
tant. TJjere is considerable room, however, for im¬ 
provement in the efficiency of electric lighting. Though 
notable advances have been made within the last gen¬ 
eration, it remains tlicoretically possible to produce 
more than ten times as much white light for a given 
expenditure of power than is now given in ordinary 
house lighting. The fluorescent lighting now being in¬ 
troduced marks another important step toward high 
efficiency lightmg; but more remains to be accom 
plished. 

Special mention should be made of the physicist's 
studies of lo^ temperatures, using liquid helium at 
fractions of a degi-ee above absolute zero. Here the 
ordinary physical properties of elasticity, heat capac¬ 
ity and electrical conductivity are greatly altered. 
Recent developments have made this extreme cold 
BCceBsible without great difficulty. We have not yet 
found important industrial uses for such low tern- 
p6rai^lm, but there is good reason to anticipate sig- 
nifloanf acmtific advances from studies in this field. 


It would appear that optical instruments have 
approached close to the limit of their technical devel¬ 
opment. The wave structure of light prohibits 
apt>reciably higher optical resolution than is attained 
by present instruments. Rai>id development is, how¬ 
ever, in progress in the uiuler.standing and use of rays 
of other wave-1 engtha. Within the past fifteen years 
the complete spectrum of electromagnetic waves, from^ 
the longest wireless waves, throiigh heat rays to light, 
and on from ultraviolet to x-rays, gamma rays and 
cosmic rays, has beei\ explored. In the short-wave 
regions of ultraviolet and x-rays, and in the long-wave 
regions of infra-red and radio waves, efficient radia¬ 
tors are nvaiUihle, and the propci'ties mul possibilities 
of the rays are well understood. There remain, how^- 
ever, intermediate regions, cs]>eciaHy that of waves 
from a millimeter to a cetitini(*ter in length, which hold 
significant scientific and j)riictienl j>ossibilities, which 
have not been developed. 

Closely asaociat(‘d is the question of communication. 
Every stage of this advance lias followed upon some 
fundamental discovery in physics. The work of 
Oersted, Ami)erf* and Henry on tlie magnetic effect 
of the electric current led directly to the telegraph. 
The electric waves of Maxwell and Herz made pos.sible 
Marconi’s wireless. Radio broadcasting had to await 
the electron tube of Richardson and de Forest. The 
I)hotoelectric cell is essential to television. There 
rcnuiiris great room for advance it] this field, using tlio 
physical laws and techniques now understood. One 
can not predict wliat now princij>les may appear which 
will bring about further epochal changes. 

Tliei'e are many professional physicists who are not 
at all concenuaJ with the practical applications, but 
solely with the fundamental principles of their science. 
The understanding of tlie physical world is their ob¬ 
jective. Witliin the last half eeutin^ they liave found 
the atoms postulated by Democritus two thouBand 
years ago and have leanied much regarding their 
.structure and properti(^s. Sub-atomic particles have 
also been found and inve.stigated, electrons, positroiia, 
neutrons, photons, baiytrons and neutrinos, the build¬ 
ing blocks of which the world is made. Some of these 
particles are known only as visitors, coming to us as 
cosmic rays from ixjmote space. Their masses and 
electrical charges an^ known. When these particles 
approach each other at very short distances, new kinds 
of foi'cos have becji, found, which overpower the ordi¬ 
nary electrical unci gravitational forces. 

Similarly, the physicist looks outward. He finds 
with Einstein that for rapidly moving planets a slight 
modification of Newtoo's law of gravitation is neces¬ 
sary. At distances greater than the diameter of our 
galaxy there appamitly appears a repiUsive force 
which becomes greater than gravity and makes galaxies 
fly apart. 
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He anepeets his lavs of eleetrodynamics and of the 
conservation of energy, and subjects them to more 
searching tests. For this work no laboratoiy particle 
has suiUci^t energy. He must use a. cosmic ray with 
a thousand times the energy that he can develop by 
electrical methods. 

Thk Growing Infi.uenoe of Physical 
Disoovkriks 

If such a physicist can apprttciate more adequately 
his place in the world and why things are as they 
are, he has a sufikient reward for hi.s effort. This 
knowledge fonns an esHential part of inan^s cultural 
heritage. Yet its importance is also great in shaping 
men's lives. Its significance in this regard can perhaps 
be best indicated by citing examples. Consider the 
discoveiy of elec'tromngnc^tic induction by Faraday and 
the discovery of x-rays by Roentgen. 

Faraday's discovery was considered a century ago 
aa a purely scientific curiosity. It was I'ecognisGcd 
that here was a means of producing an electric current, 
and laboratory generators wore made. But why should 
the public be interested in electric current? It was 
fifty years later, when Edison jshow’ed the value of 
eicMJtricity in lighting hpust'S, that the importance of 
Faraday's discovery began to be evident. W ith regard 
to the effect it has had upon the lives of men, it is, I 
believe, demonstrable that the discovery of electromag¬ 
netic induction was tlm most important event of the 
nineteenth century. Empires wouhl fall ai>art, society 
would beiMune disorganized, if the electrical machines 
based upon Faraday's discovery wore put out of com- 
mission. 

Roentgen’s dis(H»vcry was made within the lifetime 
of moat of those listening to tliis address. Wlxat could 
bci of more purely academic interest than extending 
the spectrum of electromagnetic radiation to a thou¬ 
sand-fold shorter wave-length? That was Roentgen's 
achievement. I have tried to think of the immt impor¬ 
tant event that has hH.p()ened in my lifetime. Perhaps 
it was the world war. l^et us then compare the conso- 
quences of Roentgen's quiet nnnounc(‘ment of x-rays 
in IBflfi with those of the dramatic events which in 
J014 plunged the world into war. Ijct us speak in 
terms of human valuer, life and deatli, attitudes, means 
of living, the organization <jf society. 

First consider death. Such data are hard to find. 
The war lords do not want them advertised. I have, 
how(^ver, recently looked up the figures. In the World 
war there were about Hi million soldiers killed in all 
the armies, one fourth of the able-bodied men now liv¬ 
ing in the United States and Canada—a tremendous 
slaughter. Yet of the 450 million people then living 
in the conn tries at war, some 50 million will have died 
of cancer. The lives of some three million others will 


the radium which was diseov^red aa a rernilt of x-rays* 
If you add to these the eonsiderably grater number 
whose lives have been saved by the x-ray die^ntioais of 
tubercuioBis, a broken bone or an infected tooth, it 
becomes evident that even in the warring countries 
x-rays will liave saved as many lives as were taken in 
battle. 

“But,” I hear you saying, “what of the vast politi¬ 
cal and economic disturbance caused by the warf’ 
X-rays Imve also had their great economic and political 
effects, not so dramatic, but perhaps even more far- 
reaching. What does it mean to the economic and 
political life of the United States to be integrated by 
radio? For one thing it moans that we are a unit of 
governable size, with no apparent t^dency toward 
disintegration. It meaiis nation-wide markets for cen¬ 
trally produced and advertised gtnxds. Yet without 
x-rays, no radio. For the radio is the child of the 
electron, and the electron owes its recognition to the 
ionization of air by x-rays. Similarly, were it not for 
x-rays we should not now have sound movies or long¬ 
distance telephony or radio beacons to guide air mail 
or a multitude of other devices that rely upon electrons 
for tlieir operation. 

But the rt^al significance of such a discovery as 
x-rays is much deeper. Physics lay stagnant. “The 
future lies in the next dtHiimal place,” was the curarent 
phrase of the day. With it inactive, other fields of 
science were also developing but slowly. For twenty 
years the idea of ions had been making poor headway 
in chemistry and physics. The announcement of 
x-rays kindled a tinder box. Never perhaps has his¬ 
tory shown such an outburst of scientific activity. 
Thousands of investigators set themselves tq study the 
newly opened possibilities. Within a few mon^s came 
the announcement that x-rays dissociate air and other 
gRses into charged ions, and chemistry bad the impulse 
that was needed to start it on its phenomenal modem 
growth. Another few months, and radioactivity was 
discovered, leading to radium and all its consequences. 
Another year or two and electrons became known. 
The atomic theory was now on a firm basis, but the 
atom itself was found to have a structure. Not an 
important field of science but was stimulated by these 
developments. The geologist had placed in his hands 
a radicNietive dock for measuriag the agea of big 
rocks. The biologist was given an artiflcinl method of 
producing mutations, changing species at will. The 
psydiologist received electron tubes for measurit^ 
nerve currents. The scientific world was set afiiune. 
MThile many advances would have occurred n^ifcbo^ 
Roentgen^s discovery, its appearance 
lated these advances. One may say timt 
semtifle era,was ushered' iii'by 
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Jf «oieix«e hBM 0cm^ to have a determming plaoe in 
oor eotiiuime^ aodal and mtolieetual li£ai it is because 
at audi diseovenes as UiU. Strictly speakingi one such 
4<^evemeQt ahould not thus be singled out as if it 
alone had caused these tranafonnations; far the whole 
body, of science is closely interrelated* Roentgen^e 
disGOvary is rather to be compared with a declaration 
of war which initiates a whole series of world-shaking 
events. On this basis, as seen after forty-three years, 
the discovery of x-rays is thus quite comparable with 
the starting of the world war. 

But here is a vasrt. difference. The scars of the 
great war are rapidly healing. New alliances are 
being formed. Future wars are being planned and 
old ones forgotten. Science's achievements, on the 
contrary, are of growing significance. Recent discov¬ 
eries have not yet shown their human worth. Had we 
used Faraday^s discoveiy of eleotromagnetio uiduction 
instead of the much later one of Roentgen, our com¬ 
parison with the world war would have been too one¬ 
sided. EJecfj*ical machinery is vital to the world’s 
existence. Industrially, politically or socially, it \a 
now far more significant than the result of any past 
war. Wo have seen the growing value of Uie discovery 
of x-rays. A century from now, when the World war 
means no more than the pages of history deiscribiug 
Napoleon's conquests mean to us now, x-rays and the 
developments consequent upon it will have Iwcome of 
a signiftcanoe comparable with that of electricity to- 
day. Physics and the future! All history demon¬ 
strates the growing value of scientific discoveries. 
Fire, tlio wheel, handling of iron and steel, the laws 
of motion and electricity, never have they meant as 
much to maii ne to-day. By the same token we can 
be confident of the permanont value of the scientific 
achievementa of our own age. 

In the past there have been alternating periods of 
rapid scientific advance and relative stagnation. There 
are now definite signs of a decline of physios research 
in central Europe; but the increasing interest in botii 
fundamental and applied physics in other parts of the 
world indicates that this decline is a local rather than 
a world trend. The Orient has joined the Occident in 
physics research. India contributes to our knowledge 
of scattpred light and of stellar atmospheres; China 
interprete atoms hy scattered x-rays; Japan develops 
iron with new magnetic properties. British researcii 


is carried on throughout the empire. Mexico joins 
effectively in the study of cosmic rajns. With physics 
research now truly world-wide, the future advances 
can hardly be greatly affected by local political dis¬ 
orders. On the other hand, we may continue to expect 
periods of relative stagnation following tlm solution of 
problems that occupy the attention of leaders of the 
science. This was the situation in physics toward the*' 
close of the nineteenth century after classical mechan¬ 
ics and electrodynamics had been developed, and 
again in 1930 for a brief period, following the devel¬ 
opment of quantum mechanics. Very probably similar 
quiescent stages will follow the solution of the major 
problems of nuclear physics and jcosraic rays. As 
before, however, these quiescent stages should be only 
temporary, for many physics problems remain to be 
solved and the rewards for their solution are groat. 

Phtsicb and a Stabilized Society 

The growth of physics is thus intimately bound to 
the future of civilization. Advances in science and 
techniques go hand in hand, and both become easier 
in a well-organized society whore specialists can de¬ 
velop highly specialized skills. It is thus impossible 
to conclude an adequate statement about physics and 
the future without some consideration of the mutual 
relation between physic.s and the organization of 
society. 

It has become cloai* to all who have their eyes open 
that the gieat power given to man by his new knowl¬ 
edge of the world may be used either to his good or to 
his harm. Without cooperation, we have seen that 
this knowledge can not be made fully effective. If 
men divide into antagonistic groups it may become 
terribly destructive. When it becomes suificiently evi¬ 
dent that the welfare of the more powerful communi¬ 
ties depends upon cooperation rather than upon strife 
with others, we may expect such cooperation to be not 
far distant. The growth of x^hysics, through its great 
advances in communication, its highly apecialused and 
interdependent industries, and the great power given 
to induatrially orgaiiized communities, is rapidly 
bringing about just this condition, where strife en¬ 
dangers every one and cooperation gives rich rewards 
to all. Thus, not only does physics need well-organ¬ 
ized civilization for its own development, but it is in 
itself a powerful factor in stabilizing such a coopera¬ 
tive society. 


OBITUARY 


FKANK 9UR$LBY TAYLOR 

Iavi.ob mui bom in Fort Wayne, 
bib 23, 2860, the ooiy child of Judge 

'jibibWi'.Wright Tbylor. Hie father woe 


natioouflly known as a master of law in eases iuTolTing 
eleetrioel scienees and a roan of superior tdent and 
brosid interests. Taylor was graduated from the Fort 
Wayne High School in 1881, but beeanse of poor health 
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he deferred entering Harvard University until 1882. 
He there took an elective course seeking no degree, 
and gave especial attention to geology and astronomy 
for two yeat's, being nmtih interested in their lines of 
contact. 

In order to gain more vigor, Taylor then traveled 
with a physician as companion quite widely in the 
upper Great Lakes region, giving attention to 
shore lines and former lake outlets. His family spent 
their summers on Mackinac Island, and the tl):8t contri¬ 
bution lie made to geologit^ literature was a juiper on 
“The Highest Old Sttore Line of Mackinac Island,” 
published in the dao r/ran Journal of iScicnce in April, 
I8J)2. This was I’oUowt'd within tlie next two years by 
sw'veral jm]iers in the Atrterirari (ieologiat, covering 
results of his reconnaiRsance work in the Superior, 
Michigan and Huron basins. Having traversed what 
is now known as the Nipissing Outlet from Georgian 
Bay past North Bay to the Ottawa River, he inter¬ 
preted it as a strait connecting GeorgiaTi Bay with the 
Gulf of St. Lawrence and jiuhlished a paper on ‘‘The 
Ancient Strait at Nipissing” in the Bulletin of the Geo¬ 
logical Society of America, Volume 5, 189d. Between 
1895 and 1897 he extended studies southward in the 
Micliigan and Huron basins and gave attention to 
moraines as well as shore lines. 

Up to 1900 Taylor had conducted invcBtigations at 
j>rivatc exp<m.«ie. He then Ix^came connected with the 
U. S. Geological Survey, and for several seasons did 
detailed mapping of moraines and sh(>re lines as an 
a.ssociate with the vHter in Michigan and neighboring 
parts of Indiana and Ohio, the results of which are 
presented in M'onograph 53, U, S. Geological Survey, 
})ublished iinder our joint authorship in 1915. 

In 1908 and 1909 Taylor worked under the auspices 
of the Geological Survey of Canada in the southern 
part of Ontario, makiTig a hurried rocontiaisaance of a 
wide area, and giving attention to moraines as well as 
shore lines. The results appear in the Tramacliona of 
the Canadian Institute for 1913 under the title “The 
Moraine Syste/ns of Southwestern Ontfirio.” He later 
made a special study of Niagara Falk, on which is 
bused "The Niagara Folio,”* published in 1913. He 
also spent one or two seasons under the auspices of 
the U. S. Geological Survey in field work in Massa¬ 
chusetts and Connecticut in njj attempt to work out 
the method of recession of the Wisconsin iceaheet. 

About 90 titles of papers and reports by Taylor 
are listed in the Biblifjgraphy of North American 
Geology betweiiii the years 1892 and 1934. Several 
jmpers deal with subjects on the border line of as¬ 
tronomy and geology. They discuss the origin and 
growth of satellitcH and phinetary systems; tidal forces 
and horizontal sliding of continental crust sheets; the 

1 Folio No. 390, U, S. Geological Survey. 


preeminence of Asia in Tertiary diastrophism, etc. 
Because of these papers, Daly and others have coupled 
'Taylork name with Alfred Wegener^s and made refer¬ 
ences to “The Taylor-Wegener Hypothesis” as if their 
views Were similar or harmonious. This was a source 
of regret by Taylor, as he did not subscribe to. the 
Wegener hypothesis of a drifting of continents by 
flotation. 

Aside from his scientific work, Taylor was much 
interested in ai^tistic and literary subjects, and was a 
member of the American Academy of Arts and Hci- 
eiices. He .served as president of a Fort- Wayne art 
school, of the Allen County, Indiana, Historical So¬ 
ciety and of the Fortriiglitly Club. He was thus a 
guiding spirit ol' the community. 

He manued Minetta Ketchuni, of Mackinac Island, 
in April, 1899, who survives him. Mrs. Taylor has 
been a constant participant in nil his Mwk. In much 
of the field work it Wtt>s she w'ho drove the team, and 
later the auto, giving him freedom for observation 
and noi<*s. Thus with her helj) his delicate healtli 
ceased to be much of a handieaj), and he was able to 
cover a large field iri a crediUblc nmnner. His death 
occiUTcd on rlune 12, J938, after an attack of coronary 
thrombosis on June 10. 

Fkank Levkrett 

RECENT DEATHS 

Db. CiiAS. 11. IIkktt, research chemist in charge of 
the Pulp and Paper I.afx>ratory of the Industrial 
Committee of Savnimah, Geoigia, died on July 27 in 
his seventy-first year. 

Die. TKUAfAN Michklson^, since 1910 ethnologist of 
the Bureau of American Ethnology of the Smith¬ 
sonian Institutif)!!, died on July 26 at the age of 
fifty-eight years. 

Db. G. M. JoiiNSTOXE, MacKay director of re¬ 
search at the Stamford, Conn., laboratories of the 
American Cyanamid Company, died on July 29 at the 
age of fifty-five years. 

Mbs. Ynes Mbxia, of Berkeley, Calif., botanical 
collector, ditul on July 12 at the age of fifty-eight 
years. 

Frank M. Bauer, president of Pfalte and Bauer, 
Inc,, dealers in chemical apparatus, New York City, 
died on J uly 20. 

Nature rep(»rts the death of Dr. A, E. H. Tutton, 
an autliority on chemical and physical crystallogra¬ 
phy, fonnerly H. M. inspector of schools, Teeluiolog- 
ical Branch, British Board of Education, on July 14 
at tlic age of seventy-thre^j years; of Sir Colin Mac¬ 
kenzie, formerly director of the Australian Institute of 
Anatomy, aged sixty-one years, and df H. N. Thomp-' 
sonj lately director of forests, Nigeria, on July 9- 
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SCIENTIFIC EVENTS 


THE ALBERT FARWELL BEMIS 
FOUNDATION 

Dr, EliRTi T, Compton, president of the MaRsmohu- 
setta Institute of Technology, has announced the estab¬ 
lishment of the Albert Far well Bemie Found atioii, 
dedicated to the advancement of housing for the 
benefit fd' the jiublic and of the buildiijg industry. 
The purpose of the foundation will be to search for 
and diHserniiiate knowledge pertaining to adequate, 
economical and abundant housing. 

The establishment of the i‘(>undation has been made 
possible by a gi’ant I'rom the Albert Fai’well Bemis 
('Jharity Ib'uat, the trustees of which arc Farwoll G., 
Alan C. and fludson Bemis, sons of the late Albert 
Panrell Bemis, of Boaton. The new foundation is a 
memorial to th<*ir father, who died in 1930. 

The foundation, which will be a separate division 
of the institute, perpetuates the life-long interest of 
Mr. B<mii8, who believed, after many years of pio* 
neeriiig studies, that better and more economical hous¬ 
ing could be achieved only through irn[)rovomentB in 
Ihe technology of building. 

The foundation will be directed by John E, Burch- 
ard, of Wincliester, who for several years has been 
vice-president of the Bemis Industries, Inc., where he 
was closely associated with the late Mr. Bemis in 
research on housing and the utili^sation of housitig 
materials. Mr. Burchard will begin his work as di¬ 
rector of the foundation in Sep tern l)er. 

The foundation will couperalo with various dej)art- 
ments of the institute, especially the departments of 
architecture and civil engineering, and the division 
of industrial cooperation, tht^ three departments whose 
woi'k most closely approaches that of the foundation. 

'fhe major policies of the foundation will be deter- 
min(*d by the president of the Massachusetts Institule 
of Technology with the counsel of an advisory com¬ 
mittee, the members of which will be men prominent 
in the architectural and building professiona. 

The general program will include: 

(Joorflination of the available knowledge on materials, 
construction methods and the oconomicB of shelter. 

Stimulation and planning of research in various phases 
of the building industry. 

Biseeinination of information on its various activities 
for the greatest benefit of the public and the building 
industry. 

Cooperation with all departments of the institute in 
making available the latest material on housing for under¬ 
graduate and graduate instructiivn in the institute. 

As fl. ceuferal organization for the study of housing, 
the fomidatioa is expected to play an imptu-tant part 
iudicatittg and prcfparing for research fundamental 


problems tlie solution of which will cot*tribute notably 
to the technological advancement of building. Other 
problems involving the economics of housing are the 
transportation and distribution of building materials, 
studies of the effect of mass production in those por¬ 
tions the building industry where this technique has 
been applied, analysis of the cost of existing houses 
in terms i!rom which conclusions may be di'awu; land 
development studies; studies of building costs in terms 
of maintenance. The entire field of building materials 
may also be of interest to the foundation, particularly 
the behavior of building materials in combumtion as 
opposed to their behavior individually. The founda¬ 
tion plans to publish the results of its activities at 
such times and in such form as will be of the greatest 
assistance to the public and to industry. 

THE PROPOSED POLISH BALLOON FLIGHT 
INTO THE STRATOSPHERE 

The National (ieogi-aphic Society, after a confer¬ 
ence with members of the Polish Embassy staff, has 
ajinoiiijced that the next nmnned-balh^on flight into 
the stratosphere will be miulc from Poland in Septem- 
f>er, under the auspices of the Polish army. The pilot 
will be Captain ZbigJiiew Burzjmski, who has re¬ 
turned to Poland a tier a visit to the Unittnl States, 
(luring which he consulted with Major Albeii W, 
Stevens, wiio comniunded the stratosphere flight of 
Uic National Geographic Society and the U. S. Army 
Air Corps in 1935, and with specialists of the Na- 
tiimal Bureau of Standards, who designed some of 
the instruments used in the ascent. 

The balloon, which is almost completed, will be 
considerably larger than the Explorer 11 of the Goo- 
irraphic-Army fliglit, and will be made of rubberized 
^ilk, which was both grown and processed in Poland. 
Its volume will be more than 4,S00,000 cubic f(^et as 
against 3,700,000 cubic feet for Explorer II; the 
height at take-off time, 459 feet as against 315 feet, 
iiud the greatest diameter 209 feet as against 192 
feet. In spite of this greater size, the bag will weigh 
tmly 3,300 pounds instead of the 6,350 pounds of Ex¬ 
plorer 11, owing to the lesser weight per square yard 
of the Silk fabric. The spherical gondola to be used 
will be made of aluminum and steel. 

Balloon and gondola together, ready for flight, will 
wTjgh less than half as much as Exploror IL so that 
it. should reach a much greater height, probably 81,- 
000 feet (15 1/3 miles) above sea level. Explorer 11 
established the present world altitude record of 72,396 
feet (approximately 13J miles), in an ascent from 
the Black Bills, near Rapid City, S. 1)., on November 
11,1935. 
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Captain Burzymki will be aocomponied by Captain 
F. R. Hynek, also of the Polish Amy, and Dr. Yodko 
Narkiewicz, Alpinist atid explorer. In 1936 they 
tablished a record by remaining in the air tlfty-seven 
hours and forty-five minutes, while flying from War¬ 
saw into Russia. The flight will be made from a val¬ 
ley in the Tatry Mountains near Zakopane, in south* 
western Poland near the Czechoslovakia border. 
Studies to be made will include cosmic radiationi 
pressure and temperature. Among the instruments 
to be used will be several loaned by the National Geo¬ 
graphic Society which were used in the flight of 
Explorer 11 in 1035. Futids aiuouiiting to nearly 
$200,000 were raised by popular subscription. 

Since the flight of Explorer 71 three attempts have 
been made to peneti-ate the stratosphere. On March 
9, 1936, two Russians, aBcendiug from Moscow, 
rea(died an altitude of 10,000 meters (about 32,808 
feet) in a balloon of only 77,700 cubic i!^^et capacity. 
On May 25, 1937, at Brussels, Professor Auguste 
Piccard’s bal](M>n caught fire from a gas burner used 
to heat air for lifting the balloon, as the gi’ound crew 
were attachiiig the basket for the ascent of Piccard 
and Max Cosyns. On July 18, 1937, Professor Jean 
Piccard took off at Rochester, Minnesota, in a gon¬ 
dola lifted by a group of small balloons and, six hours 
later, crashed into the treetops near Lansing, Iowa. 
He attained a height of 11,000 feet. 

LECTURES GIVEN BEFORE THE DEPART¬ 
MENT OF PHYSICS OF CORNELL 
UNIVERSITY 

During the academic year 1937-38 reports by non¬ 
resident speakers Tvere presented at meetings of the 
faculty aud graduate students in physics at Cornell 
ITniversity as follows: 

November 1, "Molecular Beam Methods of Metimiring 
Nuclear Momenta," Profosaor 1. I. Rahi, Columbia XTnl- 
versity. 

Movemlxir 22, "The Diffraction of Past Electrons by 
Gas Molecules," Professor lAnus Pauling, Califoniui Insti¬ 
tute of Technology. 

December 16 and 17, "The Dielectric Constant of 
Liquids and Solids and Perromagnetic Anis.dropy," Pro¬ 
fessor J. H. Van Vleck, Harvard University. 

January 17, "Bfcreeses and Constitutional Changes in 
Glass During Cooling," Dr, H. B. Lillie, Condng Glass 
Works. 

Pebniary 14, "Some Vacuum Tube Research Problems/' 
B. J. Thompson, R. 0. A. Research Laboratory. 

March 21, "Some Problems of Galactic Dynamics," 
Professor K. Lundmark, University of Lund. 

March 24, "Transmutations of Heavy Nuclei," Profep-^ 
SOT V. Woiflskopf, University of Rochester, " 

April 18, "Recent Work in the Cavendish Laboratory," 
Dr. M, Goldliater, University of Cambridge. 

May ft, * * Borne Physical Phenomena at the Temperatttro 
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of Liquid Heflom," Frofetnor R. F. BuHou, Univmity of 
Toronto. 

May 23, "Crystal Pluoreacence/* Dr, Fredetiek Beitz, 
Oenoral Electric Beaearch Laboratoiy. 

ORGANIZATION OF THE NATIONAL A8SCH 
CIATION OF BIOLOGY TEACHERS 

Thk organization meeting of the National Azsodia- 
tion of Biology Teachers was held in New York City 
on July 1. 

Fifteen delegates, representing approximately fifteen 
hundred pledged meml)erfi in thirty-five states, adopted 
a constitution, eh^^U^d officers and establliflied a journal 
which will bokru^wn as The American Biology Teacher^ 

The purpose of the association as stated in the con¬ 
stitution is to organize biology teachera on a national 
basis by local units in order to spread vital aud useful 
biological knowledge to the general public; to encour¬ 
age scientific thinking and the scientific method, and 
t)3roug]i the journal to make available to biology teach¬ 
ers information concerning tlie aekwtion, organization 
and presentation of biological materials. 

The association is sponsored by the committee on 
biological science teaching of the Union of American 
Biological Societies, of which Dr, Oscar Biddle, of Cold 
Spring Harbor, N. Y., is chairman and Dr. D. F. 
Miller, of the Ohio State University, is field repre¬ 
sentative. 

The officers of the association are as follows: 

president, M. C, Lichtcmwaltor, Chicago, Ill. 

President-elect, Malcolm D. Campbell, Boetow, Mass. 

First vice-president, George W. Jeffers, Parmville, Va. 

Second vice'president, Lucy Orensteia, New York, N. Y. 

Seoretary treasurer, P. K. Houdtflc, Robinson, Ill. 

Acting editorAnrcHief, I, A. Hemkowitz, New York, N. Y. 

Managing editor, J. S. Mitchell, Lexington, Ky. 

Inquiries concerning membership and subscriptions 
to the journal should be sent to the secretary-treasurer, 

P. K. Houdek, Township High School, Robinson, Ill, 

THE AMERICAN MEDICAL A8SOCUT10N 
AND THE GROUP HEALTH 
ASSOCIATION, INC. 

According to reporta in the daily press, the De¬ 
partment of Justice on July 31 charged the American 
Medical Aaeoeiation and its affiliate, the Bhstrict of 
Columbia Medical Society, with violation of the 
trust laws in an attempt to prevent the functionitig 
of the Group Health Association, Inc, Thurman Wv 
Arnold, assistant attorney general, has announoed tha| 
evidence obtained in an investigation would be pre- 
aonted to a grand jury. The charges against the a$ish« 
ciation are: 

1. Threatened expuklotL from the District M^ical 

ety of doctors who accept employment with ^ . ' 

2. Threatened expulsion from the M*45^ 
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vtiD tnki^ pftift in eonsalta^oiu with doeton 

of the group. 

S, The eocEMileion frotn Waehhigttm hoepitaU of the 
Group Health Aaeoeiation staff doctors. 

In the opinion given by Mr. Arnold he says: 

The department believes that the anti<tnist laws make it 
illegal for medical societies or individual practitioners to 
obtain or retain for themselves a monopoly of the com¬ 
munities’ medical services, so long as adequate standards 
are maintained in the treatment of patients among those 
doctors who are willing to serve cooperative or other 
groups. 

No combination or conspiracy can be allowed to limit a 
doctor’s freedom to arrange his practice as he chooses so 
long as, by therapeutic standards, his methods are approved 
and do not violate the law. 

Organised medicine should not be allowed to extend its 
necessary and proper control over standards having to do 
with the science and art of medicine, to include control 
over methods of payment for services involving economic 
froedom and the welfare of consumers and the legal rights 
of individual doctors. 

THE MARINE BIOLOGICAL LABORATORY 
AT WOODS HOLE 

This year marks the fiftieth aimiversarj^ of the 
founding of the Marine Biological Ijahoratory» at 
Woods Hole, Maas, In the sununer of 1888 tlie first, 
building was opened for the use of seven investigators 
(all save one w’ere beginners), and eight students. 
Professor C. 0. Whitman, of Chicago, was the director. 
The laboratory was scantily furnished with glassware 
and other necessities; living material was collected in 
a rowboat; the library consisted of a few volumes on a 
shelf, which also carried the supply of chemicals. Dur¬ 
ing the half century which has followed, the inatitutiou 
has grown until the attendance is more than 500. To 
the original building, still used for investigation and 
research, have been added other wooden buildings, and 
a large brick laboratory containing a remarkably com¬ 
plete library, research Tf>oms equipped with running 
fresh and salt water, well-stocked chemical and ap¬ 
paratus rooms, a very eiBcient x-ray installation and a 
large auditorium. The supply department now has 
power boats, a fish trap and other equipment needed 
for its very important task. In the past fifty years 
the institution has grown from a very modest begin¬ 
ning to a position of world-wide influence in biology. 

At an infomal meeting to oelebrate the semicenten¬ 
nial of the laboratory, there will be presented a por¬ 
trait of C, B. Crane, who in very large measure was 


rmponsible for the growth of the institution. Mr. 
Crane was president of the Board of Trostoes from 
1^2 Until 1926; he gave a completely equipped lab¬ 
oratory building in 1914, and later, a large sum for an 
endowment fund. His numerous gifts over a period of 
more than a generation have been substantial and 
timely. The Marine Biological Laboratory has re¬ 
ceived large gifts also from John D. Rockefeller, Jr., 
the Rockefeller Foundation and the Carnegie Corpora- 
tion. 

From the first, the chief activities of the laboratory 
have been instruction and research. During the sum¬ 
mer, courses are offered in invertebrate zoology; em¬ 
bryology, chiefiy of the invertebrates; general physi- 
ology; protozoology, and marine algae. The atten¬ 
dance this summer is at a maximum, jiractically all 
the space devoted to instruction b<ung occupied. A' 
few changes have occurred in tlie staff of instructors. 
In the physiology course, Dr. Carl Schmidt has re¬ 
placed Dr. Rudolf Hober; Drs. L. G. Barth and Charles 
Packard have resigned from the embryology staff, their 
work being taken by Dr. W. W. Ballard, of Dart¬ 
mouth, and Professor D. M. Whitaker, of Stanford 
University. In the other eourse.s the teaching staff ia 
the same as Inst year. 

Following a custom initiated by Professor Whitman; 
and never discontinued, membera of the laboratory give 
weekly lectures in which they discuss their investiga¬ 
tions. The first letdure of the current season was 
given by Professor M. 11. Jacobs, the retiring director, 
W'ho spoke on ‘^Blood and Zoological Classification.” 
Professor 8. O. Mast, of the Johns Hopkins; Professor 
G. II. Parker, of Harvard; Dr. O. E. Schott<5, of Am¬ 
herst, and Dr. Eduard Uhlenhuth, of the University 
of Maryland, gave the other lectures in July. 

Each week there is also a seminar devoted to the 
presentation of short papers by investigators at work 
in the laboratory. During July, the topics discussed 
were some plmses of eudoorine activity, protozoan 
studies, aspects of the physiology of muscle and the 
action of organizers in development. An important 
feature of these informal gatherings is the lively dis¬ 
cussion which follows the presentation of the papers. 

The aim of the institution was stated many years ago 
by Professor Whitman. “The Marine Biological Lab¬ 
oratory attaches itself to no single institution, but holds 
itself rigidly to the impartial function of serving all on 
the same terms. ... The W’^hole policy is national in 
spirit jmd scope. The laboratory exists in the interests 
of biology at large.” 


SCIENTIFIC NOTES AND NEWS 


Bs; EifUi MciElNi^lT, professQF of bati- 

dbiiii of ISie Medioid Sciiraf)! ium! direetor of 
tbd IVtudlingtoa Univer¬ 


sity) iwd Fred Cenipbell Meier, plant pathologist of 
^0 Department of Agriculture, were on the Mouaim 
CUpper, lost over the Paeide on Jnly 28. were 
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engaged in research on aerobiology and in making 
an*angement9 for tho continuation of the collection of 
micro-organisms, viruses, pollens and dust in the- 
upj>er air by officers of the trans-Paciffc airships. 

At tlie meeting of the Pacihc Division of the Amer¬ 
ican Association for the Advancement of Science, 
held in San Diego during tho M’ook of June 20, Dr. S. 
J. Holmes, professor of zoology of the University of 
California, was elected ]>resident in succession to Dr. 
J- S, Flaskett, director emeritus (.>f tlie Dominion 
Astrophysical Observatory, Victoria, B. C. A full 
report of the metfiiig by Dr. J. Munuy Luck, secre¬ 
tary of the divi>ion, Avill ax^pear in an early issAie of 
SCIKKCK. 

\VksIjKYA.n Univkrsity at eominencement coiderred 
the dwtorate oi* science on Dr, Aaron L. Treadwell, 
of the class of '88, now professor emeritus of zoology 
of Vassal' College. 

TiiK doctorate of Rcience lias been coufen'ed by the 
University of Belfast on Dr, J. F. Hill, professor of 
embiyology of Iliiiversity College, London. 

Nature rex^orts that Sir William Bragg, president 
oj' the Hoyal Society and director of t)ie Boyal Insti¬ 
tution, has been elected a foreign associate of the 
Paris Academy of Sciences. The number of forcugn 
associates of the Paris Academy is limited to twelve; 
tlie only other British foreign a.sso(;ia,te is Sir Joseph 
Thomson. 

Du. WoLFOANO OsTWALD, j)rofeft8or of colloid chem¬ 
istry at Lfdpzig, and Dr. Erich ]\lttrtini, professor of 
medical zoology at Hamburg, have been nominated 
as honorary members of tho Rumanian Academy of 
Sciemfes at Bucharest. 

Thk yearly prize of the International Veterinary 
Congress at its tivelfth annual meeting in Now York 
City was awarded to Dr. George H. Hart, {>rofe^aor 
of animal husbandry in the College of Agriculture of 
the University of California, ^‘for the most outstand¬ 
ing work of the year in veterinary sci<mec,” 

At a meeting on July 14 of the Royal College of 
Surgeons, J>ondon, Dr, Hugh L{*tt was el(Htte<3 presi¬ 
dent for the ensuing year. At the same meeting the 
Tiallctt. Prize was awarded to Dr. Howard Hadfleld 
Eddey, of the University of Melbourne. 

The American Society for the Study of Allerg}^ has 
ohMikd tlic following offiwrs for 11)38-1039: Pmw- 
deat, Dr. Harrj^ L. Alexander, St. Louis, Mo.; Presi¬ 
dent-elect, Dr. Warren T. Vaughan, Richmond, Va.; 
Vice-president, Dr. Robert L. Benson, Portland, Ore.; 
Secretarp-Trf'asurer, Dr. J. Harvey Black, Dallas, 
Texas. Tho 1939 meeting will be held at 8t. Louis, in 
conjunction with the meetitig of tlie American Medical 
AMsoelatiou. 

pROFESROtt John C. Graham, for twenty-seven 


years head of the department of poultry husbandry 
of the Massachusetts State College at Amherst, re¬ 
tired at the close of the academic year. 

Dr. EiiMOTT L. McMUiLEN, assistant professor of 
chemical engineering at the Iowa State College, has 
i-esigncd to become head of the department of engi- 
IIWiring of Lafayette College, and Dr. Grover L. 
Bridgcr, of the department of chemical engineering, 
has been a])pannted assistant of chemical 

enginoeri|ig at tho Rice Jnstitut(>. 

Dr. Waetkr W. Wisnkjkv, lor the last eight years 
director of livestock .sanitation Avith the Wisconsin 
State Dexiartment of Agriculture and Markets, has 
been uppoinled professor of veterinary science at the 
University of Wistmrusin. He has obtained leave of 
absence from his x>r<"sent A\v>rk and will join the fac¬ 
ulty on August 15. 

In the department of fihysies of Indiana, Univer¬ 
sity, Dr. P. N. D. Knrie, roseai'ch associate at the 
Radiation Lahoratoiy of the University of Calii^irnia, 
and Dr. E. J, Konopinski, national research fellow at 
Cornell University, have been appointed assistant iiro- 
fessora. Dr. L. M. franger, of New York University, 
has been made instructor. 

Dtt. 1^. F. Enguish, of the department of forestry 
and wildlife management, has resigned from the Con¬ 
necticut State College to accept an assistant pro¬ 
fessorship of wildlife management at the Pennsyl¬ 
vania State Colleger 

Gjmirge R. Philmfs, from 1926 to 1936 state forester 
of Oklahoma, has been made acting chief of the Divi¬ 
sion of Stale Forests in the U. 8. Forest Service* 

Dr. R. W. Eschmkyer, for the past eight years asso- 
ciabnl with the Institute of Fisheries Research at the 
University of Michigan, has become associate aquatic 
biologiat with tho Biological Readjustment Division of 
the Tennessee Valley Authority, and Earl Cady, of the 
CWeland Museum of Natural History, also has joined 
the division, of which the headquarters arc at Norris, 
Tenn. 

Wiu.AHD W. Hodge, professor of chemical engineer¬ 
ing and head of the department of chemical engineer¬ 
ing at West Virginia University and director of the 
Engineering Experiment Station, has been granted a 
yearns leave of absence to conduct work at the Mellon 
Institute, Pittsburgh, Pa., on the prevention of stream 
pollution under a fellowship founded by the American 
Iron and Steel Institute. Dr, A. E. Alexander, ceramie 
engineer with the Electric Auto-Lite Company of 
Toledo, has been appointed industrial fellow in min¬ 
eralogy and petrography. 

Dr* C. E. ZoBeel, assistant professor of marine 
microbiology at the Scripp^ Institution of Oeeanogr^ 
phy of the University of California, will spend next 
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year as visiting professor in the department of lira- 
nologieal biology at the University of Wisconsin, where 
he will hold a research post-doctorate fellowship. He 
will work in assooiation wdtli Dr, PI B. Fred, Dr. 
Chanciey Juday and other staif members. 

LiKUTENANT CoMMANDEK LiKCOUN Ph.LSWOETH 
sailed on July 2(1 for Southampton on his way to 
Cape Town, South Africa, for his fourth expedition 
to the Antarctic. It is expected that the exjxHlition 
will leave Cape Town on Octoixir 1 on the Wyati Earp, 
Sir Hubert Wilkins will lx* a member of the party. 

At the U. S. Geological Survey, Dr. Philip S. 
iSmith, chief Alaskan ^’(K.dogist, sailed from Seattle, 
Wash., on June 20, U> nmke tlie annual investigation 
of mining conditions and mineral production in Alaska. 
His lirst slop is at dunenu, Alaska, where he will join 
I he paidy under John C. wdiich is making geo¬ 

logic and top()grai)hie survtjys on the west coast of 
C’hirhagof Island. In eonnwtion with the recent allot¬ 
ment of funds to tlic survey by the Public Works Ad- 
Jiiinistration, W^ D. Johnston, Jr., left W^ashingi,on on 
July If) for Los Angeles and San P’raucisco, to organi/iC 
partie.s to study manganese, clirome and mercury de¬ 
posits in California, Oregon and W'yomiug. 

Members of the department of geology of North- 
wentern Univiursiiy who arc conducting sc'umtitle work 
during the summer include Dr. Kdward C. Dapples, 
who is studying the coal fields of Ph)gland, P’ranee and 
Germany; Arthur L. Howland and Itobert Garrels, who 
are investigating the iron ores of N(*wfouudland under 
llie auspice's of the Newfoundland Geological Survey; 
Dr. William E, Powers, who is in Ottawa, Canada, 
gathering material on the physiographic regions of 
Canada, and Dr. J. R. Ball, who is continuing his work 
<01 the Silurian epoch in Tennessee, Missouri and 
Arkansas, Dr. John T. Stark made studies in July 
oi‘ the Val dT)r gold field in Canada, and this month 
will conduct a field course in the Ontario-Minnesota 
boundary region. 

Da. Thomas J. LeBi.anc, professor of preventive 
medicine at the University of (bncinnati, and five stu- 
dc\it3 are attending the regular sumineT course of four 
weeks at the School of Tropical Medicine, Puerto Rico. 
Dr. Howard B. Shookhoff, who holds a fellowship 
D’om the New York Academy of Medicine, plans to 
^peud five niontha at the scImwI. 

Djt, Samuel H. Williams, professor of biology at 
filic University of Pittaburgh, has left for Port-au- 
Urinoe, Haiti, where he will study for about two months 
the archaic insect fauna in the interior. 

Db. Stic? Rtpeh, of the Goteborg Mus<!um, Sweden, 

making a tour of the principal museums and ethno¬ 
graphical collections in the United States, following 
which he will go to Bolivia, where he plans to under- 
hiko ethnographical work. 


The fiftieth anniversary of the founding of the 
Storrs Agricultural ExjKjriment Station at the Con¬ 
necticut State College was celebrated on July 28. The 
following program, presided over by President Albert 
N. Jorgensen, was presented: “Milestones and Monu¬ 
ments—A Historical Sketch of the Station,'^ by Di¬ 
rector William L. Slate; “The Place of an Agricultural 
ExjHjrimcnt Station in the K<*onomy of a Common¬ 
wealth,” by Dr, R. E. Buchanan, direcUjr of the Iowa 
Agricultural ExxHjriment Station; “Dreams, Goals, 
Deeds,” by Dr. J. L. Hills, dean of the college of 
agriculture and dirt>ctor of the experiment station of 
the University of Vermont. 

The autumn sessions of the National Academy of 
Sciences will be held at the lUiiversity of North Caro¬ 
lina on October 24, 25 and 26, 

The sixtieth mei^ting of the American Astronomical 
Society will b(? lield from September 14 to HI at the 
T'liiversity of Mi(4ngan, under the presidency of Dr, 
Robert G. Aitken, director emeritus of the Lick Ob- 
K(‘7*vatory. 

The ejghti?enth annual meeting of the Highway 
Resea7*ch Board will be held in the building of the 
National Academy of Sciences and National Research 
Cknincil, Washington, I). C., from NovoiuIkt 30 to 
Deeernlier 2. 

The U. 8. Bureau of Fisheries has established an 
oflioe at the Utah State Agricultural College, Logan, 
for the purpose of cooperating with the Forest Service 
in developing a stocking program for the lakes and 
strcjams of Forest Region No. 4. Dr. Stillman Wright 
is in charge of the office. 

The sum of approximately $37,000 to be spent over 
a i>eriod of five years has been given by the Common¬ 
wealth Fund, New York, to the University of Minne¬ 
sota. to be used f(»r graduate niedical education. The 
fund will j>rovide for a series of advanced (sonrses in 
at Iea.st five branches of medicine. 

The London IHmvs states that an expedition, or- 
ganij^ed at the Scott Polar Research Institute, is visit¬ 
ing West Spitsbergen this summer. The object of 
the expedition is twofold. The nature and processes 
of glacial erosion will be investigated in conditions 
resembling those which prevailed in Great Britain dur¬ 
ing the Ice Age, and were responsible for many of the 
features to be found in the mountainous regions of 
these islands. Secondly, the raised beaches and river 
terraces will be examined and an attempt made to cor¬ 
relate them with those of northwest lilurope. Mem¬ 
bers of the ’party are: L. H. McCabe, leader and geo- 
morphologist; M. B. Adams, R.E., surveyor; W. G. V. 
Balchin, geomorphologist; W. B, Harland, geologist; 
P. M. M, Pritchard, in charge of medical stores; N. 
Pye, surveyor. 
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DISCUSSION 


ONE-MAN CITATION OF AUTHORITIES FOR 
BOTANICAL NAMES 

Botanists shoulcl consider the advantages of the 
one-man citation of authorities for scientitle names. 
As matters now stand it is difficult, when writing 
of plants, to do so without constantly turning to 
manuals for a verification of every one of those com* 
plex citations such as: Lunula campastris (Linnaeus) 
De Candolle, var. t»w/ti^ora (hlhrhart) uelak; or C7ro- 
ton terensis (Klotzsch) Mueller of Argau; or Lap- 
pula Bf^dowskii (Horne 111 anil) Greene, var. occiden- 
talii* (Watson) Rydberg. But it is a shriple affair 
to recall Qa*::reus phcllm Linnaeus, Qurreus macro- 
carpa Michaux, Carpinus caroUniana Walter, SaUa 
humilis Marshall. 

The zoologists have long reduced the authority cita¬ 
tion to one man. Alas, it seems to me tliey have chosen 
in every case the wrong man! They have picked out 
the original authority, who first described the species, 
on the basis that he deserves the credit. But take the 
green heron, often given aa Butorides ^7irescens (Lin¬ 
naeus). Suppose that we w'isb to return to the original 
description of this bii'd. Will we in all Linnaeus^ 
w’ritings find a creature under the name Butorides 
virescensl We will not, for the simple reason that 
Linnaeus never made such a combination. The green 
heron is almost hopelessly buried from us in his 
voluminous writings under the name Ardea virescena, 
while the author of the combination Butorides virescens 
is Bonapartes and if zoologists would cite it that way 
we v:ould have some idea how to trace our way back 
to an original description. Bonaparte will, almost of 
necessity, tell us w^hence he derived the name inrescens 
that he has transt'erred to a now genus. 

The botanical one-man citation, as it was formerly 
much used in this country and abroad, was the op])osit© 
of the zoologists^ [iresent system. It cites the man who 
transfon‘ed the specific name into the correct genua. 
Thus the jmwpaw, now given as triloba (Lin- 

natms) Duiud, would bo, under the one-man citation, 
simply Asitnma triloba Duiml. This sort of citation 
would, in the aggregate, save hours of time for every¬ 
one who uses botanical nomenclature. 

The objections to this type of citation are these: 

(1) “The original author is deprived of credit.^ 
But the purpose of citing authorities is simply bibUo- 
graphiciiL It is to distinguish John Doe^s homonym 
from Richard Roe’s. And to lead you back, via his 
name, to n printed description. The lure of giving 
credit is pernicious, encouraging the making of ill- 
founded species. 

(2) “The one-man citation might encourage nam^. 
jugglers to attach their names to everytiiing." Btit 
this is done wiUi equal success under the two-nmi, 


system. Look at the sport that Otto Kuntae and 
Dr. E. L. Greene had in transferring everybody^ 
species into a vary new, or a very old genus, and thus 
forcing you to mention them endlessly. 

(3) One-man citations “conceal the history of the 
species.’^ Why, except in elaborate taxonoraie work, 
should it be revealed! Even then the one-man cita¬ 
tion would still be enough for the titular name of the 
plant. The name-bringing synonym could be cited, 
along with all other Bynonyms, under the accepted 
name. 

The double citation, in America, is a thing ehieffy 
of the last forty years. In England and l^Vaitee it is 
still highly unpopular and often disregarded. The 
one-muii citation was, in effiict, used by De Candolle, 
Lamarak, the Hookers and Asa Gray, to mention hut 
a few of Uie most famous names. The double citation 
is shallowly rooted in custom and could still be easily 
weeded up. 

Donated Ctmuoss pEAa’TiK 

TREATMENT OF BLAQKTONGUE WITH 
COZYMASE 

Thb report of Elvehjem, Madden, Strong and 
Woolleyi that nicotinic acid will cure blacktonguo of 
dogs has created considerable interest in the role of 
nicotinic acid in metabolism. Since codehydrogeniuse 
(eozymase) contain k nicotinic acid, it seemed desirable 
to determine whether this substance, given in doses 
below the effective level of niootiiiic acid, would have a 
curative effect on blacktongue. 

Professor O, Warbuig very kindly furnished tm 
with 5 mg of dipbosphopyridine nucleotide and 6 rag 
of triphosphopyridine nucleotide. Three milligrams 
of each preparation were given intramuscularly to a 
dog in an acute attack of blacktongue. No therapoutie 
effect was seen. 

We then prepared approximately 200 mg of par¬ 
tially purified cozymase (dipbosphopyridine nucleo¬ 
tide) according to the mettiod of Meyerhof and Ohl- 
m^er.^ A similar preparation is reported by them to 
be approximately 80 per cent. pure. The activity of 
our preparation and that of Warburg’s triphospho* 
pyridine nucleotide was determined by the gi?owth- 
stimulating effect on Siiemopkilua parainfluenaaa^ 
according to the method of Lwoff and Lwoff.^ 

The order of activity of our preparation approxi¬ 
mated that of Professor Warburg’s material (in dilu^ 
tion of 1:2 X10*^ in our hands). 

Two dogs in on acute attack of blaidttongue I 

iC. A. Elvebj<nn, Madden, F. M. Str<mg aad I). ; 
W, Woolley, tTouK Amur, Ch«m, Soc., 59 1 : 

Meyerhof and P. m 

, Sdd, Ids7. " ■. , I ,V ■') 

A Andre Ltroff and Marguerite LtmM, 

B.mt 88fi,,ie87.' ■ 
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venotnify without any obsarvable i^hempeutic diect. 

CoKOIiUaiON 

No therapeutic effect ou blaoktongue waa obserrcd 
from the intravenous admiuistration of 50 mg of an 
impure preparation of diphoephopyridine nucleotide. 

FiiOVn S. Davt 
H. F. FRASEtt 
W. H. Sebhell 
Margaobt Pittmak 

National Institute or HxAi/ru, 

IT. S. Public Health BKavion 

THE NATURE OF THE MUCO-POLYSAC- 
CHARIDE OP SYNOVIAL FLUID* 

The viscous fluid bathing the joint surfaces and 
thought to be produced by cells of the synovia! epi¬ 
thelium yields on acidification a stringy precipitate 
which hus been called the synovial mucin. By a modi- 
ll(*ation of the methods described for the isolation of 
cbondroitiusulfuric acid from cartilage^ we have suc¬ 
ceeded in obtaining from bovine synovial fluid a sul¬ 
fur- and phosplioruH-free polysaccharide acid of high 
molecular weight, containing i>er equivalent w^eight one 
(tqiuvalent each of nitrogen, hexoaaxnine, acetyl and 
hexuronic acid. It appears to be identical with hj^al- 
uronic acid, the polysaccharide isolated from bovine 
vitreous humor,® from human umbilical cord* and from 
hemolytic streptcMKKscuB.*’' This conclusion is based on 
the similar composition and rotation and on the hydrol¬ 
ysis at a similar rate by the “autolytic enoyme'' of 
pnoumococcuB.® We have obtained about 200 to 250 
mg of the acid per liter of cattle synovial fluid, and 
225 mg per liter from 160 cc of a human knee exudate. 
Like other acid polysacidiarides the carbohydrate in 
sjuiovial fluid ooeurs as a salt and not bound to protein. 
Solutions of the isolated polysaccharide are extremely 
viscous and the substance apparently is responsible 


for most of the viscosity of the native fluid even though 
presi^t in a low concentration. It is of interest that 
the same polysaccharide is elaborated by hemolytic 
streptococci (Group A, Lancefleld), by the ciliary 
epithelium and by the synovial tissue. It may be of 
further interest that hemolytic streijtocoeeal infection 
is frequently incriminated in inflammatory conditions 
affecting those tissues in which the polysaccharide is 
found. 

k Ag Ti itetc 

Elwabeth M. Smtth 

Martin H. Dawson 

THE LAND^NAIL AN INTERMEDIATE 
HOST OF THE CECAE FLUKE OF 
POULTRY 

The life history of Pastharmofftomum gallinum has 
heretofore been unreported. Experiments conducted 
(luring the past year have revealed that land snails, 
Enlota similaris, are the common carriers of tliia fluke 
under natural conditions. Snails collc*cted in fluke- 
endemic jioul try farms near Honolulu have been found 
heavily infectiul with larval flukes (adolescercariae); 
the largest of these flukes measured 0.87 mm long and 
0.39 mm wide, and possessed well-developed suckers 
ufid wM*a closely resembling those of the adult fluke. 
When three two-month-old laboratory-raised cockerels 
were fed such infected snails and killed one month 
later, adult P, gallinum flukes 5 to 6 inm long by 2 mm 
wide were recovered from the cesja. Control birds 
umhfr the some laboratory conditions, but not fed in¬ 
jected snails remaint^d frtw from all helminths. The 
results reported here are of ijuportanee from the con¬ 
trol standpoint, in view of the common occurrence of 
those flukes in poultry in Hawaii. 

Joseph E. Alio at a 

T)bpabtment or Pahasitoloqy, 

ITniyersity op Hawaii 
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eadk given a totat of SO mg of this material intra^ 


SCIENTIFIC BOOKS 


LOW TEMPERATURE PHYSICS 

Low Temp^mfure Phi^aics, By M. and B. Ruhemann, 
Cambridge: at the University Press; New York; The 
Macmillan Company, 1937. ix4-313 pp. Price, 
$5.00. 

Kaspasbecunor Onkes, the acknowledged father of 
low temperature iwarch, frequently compared his in¬ 
vestigation® to a polar expedition. Lengtiiy and care¬ 
ful preparation was a prelimmary. The actual work 
had to be carried on by a large group highly organised, 

* Fmm the of Ophthahnology of the College 

of Ifltyririaui i^a Burgeons, Columbia University, and the 
Institute of the Presbyterian Hospital, 

end from the Edward Arthritis Clinic 
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a squad of technicians to operate the hydrogen Hque- 
fler, another for the helium liquefler, a group of ob¬ 
servers at galvanometers, others at manometers and so 
on. Then, when the low temperature, region was en- 
t<.‘red, it was a kind of “nevei'-neveri* land in which the 
onlinary rules of behavior were suspended. Electrical 
and tliormal conductivity took on outlandish values, 
radiation disappeared, and vapor pressures vanished. 

It is this character found in all low-temperattire 


P Beeontly the identical polysaccharide has also been 
isolated fropi pig vitropUB humor. 

^K, Meyer and J. W, Palmer, Jour. Biol. Chew., 1X41 
089, 1986, 

OF. E, Kendall, M. Heidelberger and M. H. Bawsbiu 
Jour, fidol Chevh, 118: 61, 1937. 

«K. Meyer, B. Dubos and E. M« SmytK Joari Bidl. 
Chein^ lU t 71,1937. 
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research which gives the ileld a kind of unity and which 
fully justifies this interesting mon(>graph by one of the 
leading **eiplorers” of our day. Because of the variety 
of obsen^ation.s which are now carried on below one 
hundred degrees absolute it has been impossible in a 
smaD book to do nioro than pick out and describe 
briefly a few of the more striking examples in each 
line of work. As stated in the preface: “Though 
this book may be of some use to the specialist, we 
have had in mind as pros])e<*tive readers rather physi¬ 
cists specializing in other fields . . For this purpose 
the material is admirably selected. 

The book is divided into four parts, the first and 
longest being entitled ‘‘I^hase Ec|uilibrium” and deal¬ 
ing with the history and recent developments in lique¬ 
faction, measurements of low temperatures and phase 
difjgraiti studies. The early work of Pictet, Dewar 
and Linde is graphically described wdth many quota¬ 
tions from original letters and papers. Unfortunately, 
the date of KanimerlingU Olines’ death is given as 
1924 instead of 1926. The second part deals with the 
“Solid State,x-ray methods, thermal energy, the 
“Tliird Law of Thermodynamics.'’ The third part 
covers “Orbit and Spin," the production of tempera¬ 
tures of the order of one hundredth ot‘ a degrt*e by the 
Giauque method. Tlw? fourth part, “The ^Fi'Oe' Elec¬ 
tron," deals with superconductivity. Tliere is an ex- 
collent bibliography covering the literature up to May, 
1937. 

The work described undoubtedly constitutes one of 
the most exciting chapter.^ in modern science and the 
authors ha^^e presented the material in a vigorous and 


intorcsting manner. As a reference book, it could 
have been made much more valuable by the more care¬ 
ful labelling of equations and figures with units. 

Dokald H. Andrews 

The Johns Hovkins University 

SOUND WAVES, THEIR SHAPE AND SPEED 

Sound Waiws, Their Shape and Speed. By Dayton 

C. MriJjER. The Macmillan Company. 1937. 

Professor Miller in this small book gives us an 
account of certain work which he has done some time 
ago and never before fully reported. The first re¬ 
search here trcat(?d included Die development of his 
phonodeik, the instrument with which he obtained 
by purely mechanical means most satisfactory photo¬ 
graphic records of the form of sound waves. The 
second major item deals with a series of experiments 
in which apparatus .somewhat like tlie phonodeik was 
used to measure the velocity of sound from high-power 
guns, the form of their sr)und-waves, and tlie pressures 
produced by them at various distances. In addition, 
there is an important chapter on si.>ark-photography of 
sound waves, and of bullets in flight, and one on the 
velocity of sound in air. 

The account which Professor Miller gives of these 
studies is a inodt*! of clarity, and the research itself 
is a model of thoroughness and scientific accuracy. 
Every student of physios should read this book for the 
interest in the subject-matter and for the example it 
sets in jiroper research methods and in the presentation 

F. A. Saundbrs 

Harvard TTniveesiTy 


SPECIAL ARTICLES 


EXPERIMENTAL INTERSEXUALITY: THE 
PRODUCTION OF FEMINIZED MALE 
RATS BY ANTENATAL TREAT¬ 
MENT WITH ESTROGENSi 

The pr4>daction of masculinized female rats by an¬ 
tenatal administration of androgens has been re¬ 
ported.^'*-* Until veiy recently attempts to produce 
feminized male rats by the antenatal administration of 
estrogenic substances (estrone, o.stiadiol and estradiol 
benzoate) have been unsuccessful. Dosages that would 
conceivably cause feminization of the genetic male 
fetuses, wlien administered to pi*egnarit rats, caused 
resor|)tion8 of the pregnancies. Itowever, one full- 
term litter wiiich showed slight changes in sexual 
development was obtained. The mother of this litter 

1 This work has boon siq)j)orted in part by a grunt from 
the Josiah Mucy, Jr., Foundation. 

2 It. B. Greotio and A. C. Ivy, Sciknoe, 8C; 200, 1937. 

»B. B. (5reene, M, \V. Burrill and A. C. Ivy, Proc. Boo. 
Exp, BioL and ^^rd., 38: 1, 1938. 

* B. H. Greone, M, W. Bunill and A, C. Ivy, SCIENCE, 
87:396,1938. 


had been given 0.8 mg estradiol in divided doses from 
the thirteenth day to the twentieth day of pregnancy. 
T\vo new-born mate of this litter were serially sec¬ 
tioned, and it was noted that there had been definite 
inhibition of development of the proatatie diverticula 
and of the Bcminal vesicles. 

A. generous amount of estradiol dipropionate has 
boon made available to us through tlie courtesy of Dr. 
Erast Oppeuheiraer, of Ciba Pharmaceutical Products, 
Inc. This compound ia very slowly absorbed and con¬ 
sequently has a very prolonged estrogenic effect. 
Thirty-two pregnant ra.ts have been injected with this 
compound, usually in single doses of 0.375 mg to 4.0 
mg on the thirteenth, fourteenth or fifteenth day of 
pregnancy. Nineteen of these animals have carried to 
term and 24 males have been obtained from these 
litters, Fourteen of these males, the motliere of which 
had received 2.0 to 4.0 rag of estradiol dipropionate, 
had grossly visible nipples at birth and were hypo* 
spadiac. Nomally nipples are not present in the 
males rats of our colony. Normal new-bdrn males 
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have a completely formed penile nrothra. In eight 
animals (all from different litters) the testes were in 
abnormally high position and in three, the testes were 
in the typically female position, at the base of the 
kidney. 

Eight of these ncw-bom males (each from a different 
litter) have been serially sectioned to date. One animal 
(0.5 mg estradiol dipropionate) showed marked inhibi¬ 
tion of the ventral prostatic diverticula and a moderate 
inhibition of the posterior diverticula. In another 
animal (LO mg estradiol dijwpionate) the ventral 
prostatic diverticula were absent and the posterior 
diverticula wore scanty. In six animals (2.0 to 4.0 
mg estradiol dipropionate) the prostutic diverticula 
were entirely absent. Furthermore, in each of these 
six aninmls there was a vagina which was comparable 
in development to that found in the norinnl new-born 
female. In four of those six eases marked inhibition 
of the right vas deferens was found. The lumen of tiie 
vas was absent throughout most of its length and, in 
some regions, even the o]>ithelial cells had apparently 
completely dcgeneralecl. In all animals the seminal 
vcsifdes exhibited some inhibition or def)arturc from 
normal development in that the cranial flexure which 
is typical of this organ at this stage was absent. The 
epididymides also showed evideiice of inhibition inas¬ 
much as the ermvolutions of the ducts were less numer¬ 
ous tlian in the normal males. 

On the basis of the few animals observed, it seems 
that the amount of development of female stnictures 
(vagina and nipples) and inhibition of male structures 
has tt fairly definite relalionshij) to the dosage given. 

The females in these litters have not been examined 
microscopically to date. However, some changes from 
the normal have been grossly visible. Large nipples 
have been present in the new born. Normally nipples 
do not appear in the female i‘ats of our colony until 
the fifth to tenth day. Usually in the same litter the 
females had mow* and bett(‘r developed nipples than 
the males. The uteri were grossly enlarg(*d and nj)- 
parently distended. The development of the ovarian 
capsule had been inhibited; with the higher dosages 
no ovarian capsule was present. 

Conclusions 

The administration of largo amounts of an estro¬ 
genic substance to tlte pregnant rat has so modified 
sexual development of genetic male fetuses that femin- 
ised males or intersexed animals have i^esulted, 

R. R. Obkenk 
M. W, BtTRBlLL 
A. C. Ivy 

I>EPAaTMENT OT PjIYSIOLOOY AND 
PlIAItMAOOLOGY, 

NOBTHWBftTIiftN UNIVKBRtrY MBDIOAL 

School 


XANTHINE OXIDASE: AN ALLOXAZINE 
PROTEID 

A XANTHINE oxidase preparation has been obtained 
that is 500 times more active per unit dry weight than 
the whole milk used as a source. The activity has been 
determined by ineasuring mauometrically the oxygen 
consumption, usually with hypoxanthine as the sub¬ 
strate, though xanthine and aldehydes may also be 
employed. Solutions of this enzyme preparation con¬ 
taining 6 mg/cc have a strong golden brown color and 
possess an absorption spectrum with a band in the 
visible lyihg between ?'.4()0-r>00 mji. This band disap¬ 
pears if hj^poxanthine is added to a solution fr<^m 
M'hich air is excluded. The original color can then be 
rapidly restored by the admission of air. If tlie 
spcH^trum of the reduced enzyme preparation is sub¬ 
tracted from that of the oxidized form, a spectrum is 
obteined which is similar to that of tiie *‘gel be ferment^’ 
in liaviijg two bands centered at ?^370 wua and ?<4G5 rtip, 
respectively. The prosthetic group may be split off 
from the protein by the addition of acid or alcohol. 
Such solutions are pure yellow in color, fluoresce 
strongly and possess the characteristic absorption 
spectnmi of a flavin with two bands centered at 
?i450 mfi and X375 nn*. Deiinite proof of the flavin 
nature of the prosthetic group is furnished by the fact 
that it can be quantitatively converied by the raetliod 
of Warburg and Christian’ into a lumiflavin, the ab¬ 
sorption spectrum of which is identical with that given 
by these workers. Complete separation of the flavin 
part from the protein without d(istruction of the latter 
has not yet been accomplished. It is, however, possible 
to obtain a partial se])tu*ation. The protein part so 
obtained shows a 3 4 fold increase in activity on the 
addition of the flavin component. The flavin alone is 
ina.ctive. II! the flavin containing co-ferment of the 
amino acid oxi<hiae recently isolated by Warburg and 
Christian^ or Inctofhivin phosphate is substituted no 
increase in activity is obtained. It therefore appears 
that xanthine oxidase is to be cl/iHsified ns an alloxazine 
proteid whose active group is of a different composi¬ 
tion from those flavins hitherto known. Further 
details wdll be published elsewhere. 

I am indebted to Professor Otto Warburg for his 
valuable advice and generous provision of laboratory 
facilities during this investigation. 

Ekic G. Ball, 

Fellow of the John Simon Guggenheim 
Metnoi-uil Foimdation 

KAmKE WlLUELM-lNSTlTUT rtlH 

Zbllphysioloqie, 

BEBLTN-DAniiEH 

1 O. Warburg and W. Christian, ZeiU.j 266: 

377, 1083. 

* 0, Warburg and W. Christian, Biockem. ZeiU,, 296: 
204, 1038. 
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CQLLEtOtRIfil^UM C1RCINAN8 AS A SEMl^ 
QUANTITATIVE TEST UNIT FOR THE 
GROWTH SUBSTANCE PRODUCED 
BY RHIZOPUS SUINUS 

WuHiK testing the filtrate of Mhizopus minus Niel¬ 
son on the growth of various species of fungi, it was 
noted that Colletotrichum aircinms (Berk.) Vogl. gave 
consistmit increments in yield over a limited range of 
concentrations. This characteristic response of the 
oi^ganiam mentioned suggested its use as a means of 
measuring the relative growth substance concentration. 
Subsequent work has shown Umt this fungus will serve 
not only as a qualitative but also as a serai-'quantita¬ 
tive test unit for the growth accelerator concerned. 
Nielson and Ilartclius (1932) showed that the extract 
from Hhizopus exerted an influence on the dry weight 
yield of AspergUltis niger Van Tiegh., but gave n<^a- 
tive results when t(*sted with the cat coleoptile. Al¬ 
though its chemical structure is still unknown, it has 
properties which render it insoluble in common organic 
solvents, and it is stable to both oxidation and heat. 
Their results, which were duplicated in this laboratory, 
prove thiit it is not a nutrient and that it is not identi¬ 
cal with heteroauxin. 

In order to measure this substance, investigators 
have relied, heretofore, upon Aspergillus niger. The 
Aspergillus teclniique does present certain distinctive 
features, viz., (1) the time involved is sliort and a large 
number of runs can be completed in a given time; (2) 
the effect is an initial one, and (3) the comparisons 
are baaed on dry weight yields, and thus an unevenness, 
of growth does not invalidate the results. The Colleto- 
tridmm technique, on the other hand, has several defl- 
uite advantages, vk., (1) the change in yield is greater, 
per increment of growtli substance added j (2) the 
results of replicates shf)W a lesser variation; (3) tem¬ 
perature fluctuations in’or a few degrees (standard, 
25^’ C.) are of little significance; and (4) successive 
daily changes in the growth rale ,1'or a given culture 
can be recorded and studied. 

The method is essentially as follows: The likizopus 
mat is filtered from its liquid substrate and the resul- 
t/ 22 }t filtrate is ooricentratod, by partial evaporation, to 
one third or loss of the original volume. This consti¬ 
tutes the stock solution. A 1 cc aliquot of the stock 
solution or a dilution thereof is placerl in the bottom 
of a sterile 100 mm petri dish. To this is added 30 ee^^ 
of a nntrieut-agar solution containing M/400 MgS 04 , 
M/220 KH,P 04 , M/16 NHiNOa, M/5.5 sucrose, 1.7 
per cent, agar and a trace of a.mmonium tartrate. ^ 

Plates made in this manner are cooled and are inocu¬ 
lated with circular blocks (1 mm diam.) of non-fruit-* 
ing hyphae of Colletotrichum cvrcinum growing on an 
agar substrate. Diameter measurements are made 
every few days with the aid of a mimeoscope. These 
figures are compared directly or comparisons are tuade 


of the slopes of the plotted eurves. Diameter oompati^ \ 
sons^ and not area measiiremants, are used sinee they 
more nearly approach the true values. This point 
will be presented in a subsequent papers 

The example below, which has been repeated sever^ 
times, will serve to illustrate this technique. The 
actual diameters are measured every two or three days. 
The values for the third day are used as the starting 
point, since the transfer of the inoculum affects the 
initial growth, in an unpredictable manner, invalidat¬ 
ing the use of the size of the planting as the criterion. 
Values for Bubsequent days are measured as increases 
over the values for the third day. These last are then 
corrected so that each test will have the same base lino 
as the control. 

Tlmse corrected diameters (in mm’s) become; 





Days 



S 

5 

7 

0 

12 

16 

Oontrul ....... 

0 

7.2 

u.o 

14.8 

19.0 

23.0 

1 cc . ... 

0 


17.2 

21.8 

28.2 

32.2 

“ 2 cc_ 

0 

11.2 

18.2 

24.2 

32.8 

38.0 

“ 3 cc* ... 

0 

10.4 

18.6 

26,0 

36.4 

44.4 


• The value 3 ce refprH to 1 cc of a stock floluUon three 
tiUMVif aa coj](‘catrated aa the orifflnal nitrate. 


The values for the flftecn-day period are most profit¬ 
ably used. When an unknown is run, it is nwscssary 
to interpolate for those which fall intermediate to the 
values listed above. This method, therefore, becomes 
of special interest for small changes in the amount 
of growth substance and can be used also for larger 
changes by concentrating or diluting the stock solution 
BO that the test values will fall within this range. 

Claeb Ij. WoimKT 
B. M. DtJGGAR 

Plant Phvsiolooy LABOftAToaiEs, 

University or Wisconsin 
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CHEMISTRY AND THE FUTURE 

By ProfcBBor HAROLD C. UREY 

COLUMBIA UNIVERSITY 


In discussing any subject which deals with an extra- 
polation from the past to the future, one can not make 
any certain or dogmatic statements. In the physical 
Bcieneea extrapolations are very likely to be incorrect 
even when they involve only a small percentage of the 
region covered by reliable data unless a very futida- 
mental theory of the phenomena based upon broad sci- 
entij^ evidence exists. Such conditions do not obtain 
with regard to tny subject, and I can not risk mure 
than tike most general predictions in regard to the 
future. Moreover^ these general predictions must be 
pri^ioated upon several alternatives which are defi¬ 
nitely beyond the control of chemists or scientists, and 
whiuft $ire vital to their future* 

It ia nsoeeaa^ in the drst plaoe^ to consider the 
d£ people. The first of these 

i« &e ecl^fes grbup, and the second h the group 


consisting of the coram unity os a whole. In neither 
case are the objectives exactly formulated, though it 
seems to me that those of the scientilic group are more 
definite than those of the community in wliicb wo work. 
Of course, the objectives for all chemists or all scien¬ 
tists are not the same, but there is a veiy considerable 
agreement between these individuals. The people of 
the community, on the other hand, are swayed by bo 
many emotions that these appear to be the most un¬ 
predictable quantity in the entire problem. 

Scientific men are tliose who are posing particidar 
questions to nature and its laws aa they operate about 
UB. In doing so they arrange most carefully devised 
experimfints to test whether the ideas which they have 
ia regard to the operation of natural law are in faisl; 
ik accordance with these laws. If their postulates are 
not correct^ Uie answer which reedve is an am- 
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]phatjc sSjj^ nature resists ail efforts to im¬ 

pose errontona ideas upon her. But if their postu¬ 
lates are in accordance with what we call natural Jaw, 
nature unlocks her secrets with nn amazing ease. 
When this occurs there is a communion between scien¬ 
tists and the eternal laws governing the behavior of 
this universe that is vei^ intimate indeed. This com¬ 
munion represents the highest reward which a scien¬ 
tist receives for his services, and it is this that fur¬ 
nishes the major driving force for all his activities.^ 

A socondai-y objective of his activities is also im¬ 
portant. Experience* has shown that this understand¬ 
ing of nature’s laws makes it possible for man to im¬ 
prove his physical well-being by adapting tliem to his 
own purposes. No matter where we work in our uni¬ 
versity or industrial laboratories, whetlmr upon purely 
intellectual pursuits in connection with scientific things 
or upon the immediate use of these laws of nature, we 
all have in mind this second objective. We desire 
that the things that we do shall at some time and 
somewhere be of use to our fellow men in their phys-* 
ical and intellectual pursuits. 

On the other hand, the divergence of the objectives 
of tlie people of the community, as shown by current 
activities, is truly ama^ng. TJxere are extensive or¬ 
ganizations of men whose activities if successful would 
make man supremely wealthy, would bring him dire 
poverty, would make him well informed even if not 
more intelligent, reduce him to the ignorance of dumb 
beasts, would destroy not only hia home and useful 
material things, but would waste and destroy the 
sources of this wealth. As one watches to-day and 
attempts to see what chemistry or its sister sciences 
will do in the future, one can only feel that his own 
and all other prophecies are mere guesses without even 
on estimate of the probable errors. I can not say 
what it is that man really desires. In fact, it is not 
the desires of any localized group, but very largely 
the desires of men in the entire world that are impor¬ 
tant in this connection, for those in any one part of it 
may be forced to do things which they do not desire,- 
because of the activities of others. I can only con¬ 
tribute to this discussion by pointing out sonje things 
which can be aided by chemistry if certain obje<^tives 
are desired. 

In the first place, ohcniistry can and perhaps will 
destroy our European civilization. In the efficient 
destructive machines which are in use to-day the most 
important agent is a chemical substance, an explosive, 
an incendiaiy mixture or a poison gas. All the other 
scientific contributions to these machines are to make 
this distinctly chemical contribution effective. The 
last great war demonstrated that these destructive 

iR. S. Mulliken (Sciencr, 86; 05-68, 1937), has given 
an excellent discussion on the methods and objectives of 
scientists. 


methods can destroy the wealth of epuntri^ to such , 
an extent that many years are required to oven par¬ 
tially recuperate, and as a secondary result they can 
damage governmental regimes beyond repair and can 
make a world less sale for democracy or anything else. 
It appears to-day that even greater effects will result 
from another such war, and I do not believe that it is 
too much to say that a coinjilete destruction of our 
civilization mny result from such a war. The most 
crucial reguirements for such conflict are chemical in 
nature. The secondary materials required for the sup¬ 
port of armies and their movements are also to an 
important extent chemical in nature and greatly de¬ 
pendent on chemical industries. Liquid fuel is vital 
to the transportation of armies at the present time, 
and in addition chemistry contributes to nearly all 
the raaterinls used in a modern war, as well as in 
peace. If the people of the world desire to make 
war chemistry will aid them. It will destroy people, 
their material possessions, and will dissipate and de¬ 
stroy the resources of the earth. 

A very different future of chemistry can be painted 
if people so desire. If chemistry is permitted to 
devote its energies to peaceful i>ursuitB, an abun¬ 
dance of goods valuable to man can bo produced, 
and in addition it can contribute, together with ita 
sister .sciences, to man's knowledge of the universe 
and his place in it. It will help to free him from 
superstition and error, and will bring him intellectual 
pleasure. 

In the past many of our sister sciences liave coiit 
tributed notably to the broadening of man^s intellec¬ 
tual horizon. A.stTonomy gave him a proper per¬ 
spective of his own importance and his own position 
in this universe. His earth is not the center of the 
solar system, nor is his solar system the center of 
this galaxy. At the same time that he was robbed 
of his central position in the physical universe what 
a grandeur has been spread before him as our knowl¬ 
edge of astronomy grows! Biology has robbed him of 
his miraculous creation by one or another anthro¬ 
pomorphic god, and has placed him in the lowly 
position of one of the animals, that one, in fact, who 
in this particular geological age dominates the earth, 
but at the same time the grandeur of an organic evo¬ 
lution with time has been spread before him. Geol¬ 
ogy has showm him the long length of time that man 
and his lowly ancestors have existed on this planet, 
and in fact that life on this planet has been nearly 
coexistent with the planet. Chemistry up to the 
present time can claim no such important contribu*^ 
tioBs to man^B understanding ahout hunself. People 
liave had no previous conceptions of the structure of 
matter either erroneous or otherwise, and thus the 
atomic theory has not driven clouds of superstition 
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away4 No traditions or prejudices have prevented us 
from man IlfActu ring soup and sulfuric acid, or even 
synthetising such things as sex horraoues, and thus 
chemistry has operated during the past years with 
great freedom arul with little opposition from our 
follow men. Chemistry is, however, jjcrhaps contrib¬ 
uting to the present situation which has stimulated 
conferences of this sort. During the luni century, and 
particularly the years of the twentieth century, chem¬ 
istry^ and the other sciem^es have greatly increased our 
productive capacity. This productive capacity has 
bi^on increased beyond anything whicii the world has 
previously seen, and promises to greatly increase it 
in the future. At the present time this development 
is probably causing the enormous social change which 
we who are here can not see in the proper iierspec- 
tive Ixamuse we are a part of the phenomena. It 
hcems to mo that there is little doubt but what much 
of the unrest of the civilized world for the past twenty- 
live yt'Hrs, resulting in revolutions, new systems of 
governments and world-wide dei>ression, is all rather 
closely related to this productive capacity lai*gcly 
brought about by .sciences This has been recognized 
by others and the suggestion has been made that the 
proper cure of these things is to artiihnally decrease 
our ability to produce. This is a cowardly point 
of view. In spite of alt the many perturbing events 
which have arisen, it seems to me, as a result of this 
im]> 0 Ttant change, we should look forward to the fu¬ 
ture with the greatest hope. If we act with courage 
our descendants will live in an abundance of nece.ssi- 
tic, and luxuries the like of which we can not imagine. 
If we are not courageous, they may live with less than 
we have at present. 

Chemistiy is a study of the substances which we 
hnd about us. From the materialistic side chemistry 
can supply materials in abundance and in great va¬ 
riety. Most of the materials used in all construction 
to-day, with the exception of wood, are the product 
of chemistry, and wood as it is used is improved and 
preserved in many cases by the use of chemicals. 
Metallurgy is essentially a branch of chemistry, deal¬ 
ing with the preparation and the utilization of metals. 
Just how much of such materials are supplied in the 
future is not a matter of chemistry, but one of social 
organization. We have laboratories and men to pro¬ 
duce all that can be accepted by industry at the present 
time, and we can train the necessary men and build 
and equip all laboratories nt^eded in the future. The 
cost of chemical research, and, in fact, of all research, 
is but a very small fraction of the production costs, 
and the result pays most handsome dividends in new 
materials and new processes. 

Without in any way wishing to place blame, we may 
note that smoe the world war no country has arranged 


its internal affairs in such a way t^at anything ap¬ 
proaching the maximum production of material goods 
for peaceful pur]) 08 eH has been accomplished. Among 
the large countries Russia only has stated that her 
objective was the production of goods for u.se.. Due 
lo a mistake in political philosophy, inadequate num¬ 
bers of properly trained men and the neoessity of 
defending two bordei’s some six thousand miles apart 
against threats of invasion, her aebievomonts liave not 
been satisCactory. England, with a correct political 
l)hilosophy, with a remarkable mineral wealth and 
iHiing the home country of a friendly commonwealth 
of nations, has not succeeded in this respect, as any 
one can see who travels in England and who observes 
Iho amount spout on the dole, and has sufficient imagi¬ 
nation to think of living on its stipend. OormaJiy, 
with another political philosophy, has definitely de¬ 
cided in favor of guns rather than butter, and in 
addition has a definite lack of natural resources and 
apparently lacks the bargaining ability to secure 
them. The United States and Canada have succeeded 
l^etter than any other country, due undoubtedly to a 
correct political philosophy, adequate resources, ade¬ 
quately trained men and freedom from threats of in¬ 
vasion. We desire peace, and we have a desire for the 
good things which science and technology can bring. 
There was, however, some fatal defect which caused 
an increasing unemployment which led to the break 
in 11129, and our inability since then to get this pro¬ 
duction machineiy going again. The average for 
the years since the world war for all the people of 
these two countries has not biKjn satisfactory. Other 
countries could be reviewed, but the story is so similar 
a» ,to be monotonous. Perhaps the Scandinavian coun¬ 
tries have done as well as or better than any in this 
respect, but they are not easily compared with the 
larger units which I have just mentioned. Perhaps 
the correctness or incorrectness of the political phi¬ 
losophy is important, but I think that it is impos¬ 
sible to see clearly that such is the case from the ex¬ 
amples that we have considered so far. 

Our people wish those things which chemistry can 
bring to them, but for some reason our chemical plants 
are partly idle, our chemists unemployed, and our 
workmen are on some form of direct or indirect i-elief. 
This is the problem of the future of chemistry which 
does not yield to chemical methods of solution, and 
without its solution it is only possible to expi'css hopes 
for the future. 

Since the beginning of scientific chemistiy some 150 
or 200 years ago there has been an accelerated rate 
with which our scientific discovery and invention has 
taken plaee. At the beginning of the nineteenth cen¬ 
tury Dalton proposed the atomic theory, which has 
dominated all chemical theory and experiments sinee 
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then. During the century, 34 chemical elements were 
discovered, bringing the total known elements to 81. 
The chemical properties, methods of preparation and 
analysis of the elements and their compounds were 
extensively studied. The system of cla&siBcation of 
the chemical elements known as the periodic system 
was discovered. The extensive chemistry of the com¬ 
pounds of carbon and tiie syntheses of compounds 
occurring in natural products were begun and greatly 
advanced during the century. The fundamental laws 
of tbenuodynamics wore proposed and the beginning 
made of their application to chemical problems. The 
foundations of statistical mechanics which have been 
used recently in the understanding of chemical prob¬ 
lems were laid in that century. In addition to the old 
chemical processes, such as the limited manufacture 
of soda and niinei'al acids, this century saw the begin¬ 
ning of the extensive manufacture of coal-tar dyes and 
the use of petroleum. The groN^fh of chemistry dur-- 
ing the century was so great that in 1900 one might 
wonder what was yet to be done, and yet growth since 
1900 has bften so great that one naturally feels that 
very little was known at that time, 

I wish to illustrate the growth of this science since 
1900 by giving a partial list of the important dis¬ 
coveries made since then. I am including in this table 
some tilings which perhaps belong rather in the field 
of physics because they have contributed in such an 
outstanding way to the science of ehemistr 3 \ 


1899 

1901 

1903 

1905^1913 

1906 

1872-1908 

1911 
1931 
1913 

1912 

1913 

1916-1938 

1919 

1920-3930 

1930-1938 


1921 

1923 

1023 

1926 

1926 


Discovery of the quantum theory by Planck 
Syntljcsin of polypeptides—E. Fischer 
Uydrogonation of fate -Nonnunn 
Development of the Haber process 
Tliird law of thormodynaniics—Nernst 
Bakelite—first of important plastics 
Kuclear atom—Butherford 
Discovery of iaotopoa—Fajans and Soddy 
Diffraction of x-rays and crystal structure— 
V. Laue and Bragg 

Preparation of pure anthocyuuines—-Will- 
etiittcr 

Quantum tJicury of the atom—Bohr 
Structure of monomolecular films—Langmuir 
First tra nsm ntation—^Ituthcrford 
Rapid development of rayon manufacture 
Chemistry of sterols^ bile acids and sex hor¬ 
mones—WindauH, Buzicka, Knrrer and 
, others 

Discovery of insulin—Banting 
Defayu-IIiick(d theory of electrolytes 
TJItracontrifugn and molecular weights of 
biochemical substances—Svedberg 
Attainment of very low temperatures by 
magnetic- methods—Giauque and Debye 
The exact quantum theory—d© Broglie, Hei- 
senhorg, Schrbdinger, Dirae 


1926 ConstitQtioii luid syntheoU of thyrmciii—Ear* 
rizkgton 

1926 Isolation of vitamin Bi in cryitalline form— 
Jensen and Donatb 

1926 Preparation of vitamin D by irradiation of 

ergosterol—Windaus and Pohl, Bosenheim 
and Hess 

1927-1938 Theory ot valence—Iloitler, London, Slater, 
Pauling, MuUikeu 

1927 Isolation of vitamin C—Szent-Gyorgyi 

1927 Application of quantum theory to kinetics of 
reactions—Polanyi, Eyring 
1929 Synthesis of porphyrins—Hans Fischer 

1930-1938 Crystallization of enzymes—Sumner^ Northrop 
1931 Deuterium—Drey 

1931 Synthetic rubber 

1931 Constitution of carotinoids and vitamin A— 

Knrrer 

1932 Discovery of Flavin enzymes*—Warburg 

1933 The constitution of ooferments 

1934 Artificial radioactivity—F. and T. Joliot-Curie 

1935 Isolation of the tobacco loaf mosaic virus 

protein—Stanley 

There arc three main developments which ore worthy 
of discussion in regard to the development of the last 
thirty-eight years. These arc: 

(1) The developjnent of our understanding of the 
structure of atoms and moleouies, and the application 
of this knowledge to an understanding of ohomical 
roaeiionfi. 

(2) The development of Gie field of biochemistry, 
which has concerned itself with the isolation and syn¬ 
thesis of oompounds occurring in living organisms 
and with their physiological cfTects and applications 
to medicine and hygiene, and 

(3) The development of one of the largest modem 
industries, namely the chemical industry with its many 
ramifications. 

Other important developments represented in this 
list not included in the three items that I have just 
mentioned are the Debye-Hiickel theory of electrolirtes, 
the discovery of monolayers by Langmuir and others, 
and the discovery of artificial radioactivity and its 
important effect upon chemical research. 

In the very closing years of the nineteenth century 
Planck announced his first postulates of the quantum 
theory, and this theory has dominated the develop¬ 
ments of physical science during this Century in much 
the same way tliat Dalton’s atomic theory dominated 
the chemistry of the nineteenth century. Paridlel with 
this development and wilhin a few years of its first 
proposal, iradioactivity was discovered, whi^ led to 
an understanding of the structure of the atom, Ruth¬ 
erford recognized the essentia! character of ^ steue^ 
ture of atoms as the result of the use of the 
spontaneously emitted from mdioactiye 
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The study of rsdioaetiTa substances led to the die- 
uovery of isotopes. X-rays, discovered within a year 
or so of the discovery of radioactivity, have unlocked 
the structure of ciystals and have g^iven us the means 
of measuring the distances between atoms in solids 
and in liquids. Bohr's theory of the atom combined 
Rutherford's work on the nuclear atom with Planck's 
quantum theory and gave us our first explanation of 
the thousands of wavodengOia of light emitted by 
atoms, and finally led to the exact statement of the 
{(iiantura theory by do Broglie, Heisenberg, Bchro- 
dinger and Dirac, and from this follows an under¬ 
standing of the valence forces between atoms and com¬ 
pounds and the velocity of chemical reactionB. 

Much of the biocheinitMil work has been concerned 
with an understjiruling of protein substances, the 
miderstanding of chlorophyl and haemoglobin, the 
isolation of enzymes, hormones and vitamins and their 
syntheses. This information is particularly useful, 
not quite from the standpoint of medicine exactly, but 
more from the standpoint of avoiding in inany cases 
the necessity for medicine, for, after all, meflitnnes are 
in many ways foreign substances to living organisms. 
By understanding the homones secreted hy the in¬ 
ternal giBj)ds of animals ajid the vitamins wbicjh we 
secure from foods, man in the future can be kept well 
rather than cured of disease. The work which I have 
included in this list at this time has Iwen done prin¬ 
cipally with the object of understanding the f\inda- 
mentals of biochemistry, that is, the chemistry of living 
things. Their use in this way is a by-product of this 
activity, 

I have also included in the list some of the industrial 
prfxjesaes. The hydrogenation of fats makes it pos¬ 
sible to secure lui^e amounts of solid fats from such 
cheap substances as cotton seed oil. The Haber i)rocess 
for the manufacture of ammonia enabled Germany to 
hold out against great odds in the world war. 1 think 
there can be little doubt but what Haber was the most 
important single individual in Germany so far as the 
prosecution of her war was concerned. It is interest¬ 
ing indeed that he was exiled by his own country in 
1933 and was welcomed by his enemy, England. 

Bakelite was the first of the important synthetic 
plastics which ia now used for so much of our electrical 
insulation. The auecesa of this plastic also led to the 
development of many others since then. The develop¬ 
ment of the modem lacquer industry is closely related 
to this, $0 many objects to-day are protected by a 
thin film of what is essentially ceUulose, together with 
pigments of all brilliant colors. The manufacture of 
rayon greatly increased during tiie decade from 1920- 
1930, though essentials of the process were discov- 
<^ed during the nineteenth century. Its successful 

only been possible in 

rooent'y^. ' 


In 1931 synthetic rubber was produced. This can 
not be produced in competition with natural rubber, 
but the synthetic variety has desirable properties not 
possessed by natural rubber. There are so many 
chemical processes which have been developed during 
this century that it is difilcult to select even a few 
for special mention. One might mention the recovery 
of bromine from soa. water as carried out by the Dow 
Chemical Company. This bromine is mostly used in 
the manufacture of ethylene bromide and together 
with lead tetraethyl is added to our gasoline. Of 
course, one is immediately reminded at this point that 
the development of gasoline is an enormous business 
in itself. We must immediately think of cracking 
procjesses, hydrogenation processes, processes for the 
recovery of natural gas, the manufacture of lubricating 
oils, tlie hydrfjgcnation of coal, etc. Jt is only neces¬ 
sary to mention stainless steel for one to realize the 
great revolution in metals that has taken place in this 
century, for stainless steel is only one of many varie¬ 
ties of alloys which have found their place in modem 
industry. How important the whole licld of detergents 
is! One should not forget to mention dyes, which in 
dollars and cents are in u way quite unimportant but 
which beautify our clothes, our homes and practically 
all articles that we use. The cost of these brilliant 
<H>lors has been rt?duced until the poorest of the popu¬ 
lation are arrayed in colors that only the most wealtliy 
could have afforded oven so short a time ago as one 
century. So many of these processes of industrial 
cliemistiy arc so commonplace that we fail to recall 
that they have not always existed. Many of them 
have existed only a matter of years, and a lai^e per¬ 
centage of them only a matter of decades. 

The list of the important contributions which I 
have proseuttnl can not be extrapolated to the future. 
If I could make a reasonable estimate of what the 
next gnmt development would be, that would be a very 
important step in making the next discovery. One 
can not predict the discovery of the Haber process or 
insulin or artificial radioiictivity before tliey occur, 
for the reason that these are such now and outstanding 
things that before their discovery no one had the slight¬ 
est idea that they existed. 1 can only point the trend. 
During the last twenty years the organic chemistry of 
products produced by living ^oi^anisma has shown a 
remarkable growth. Vitamins, hormones, enzymes, 
have been discovered and isolated. Proteins have been 
crystalized, and, in fact, one, the tobacco leaf mosaic, 
appears to be a dead protein which can cause a disease 
and multiply itself, thus in n way bridging the living 
and the inanimate. This field will certainly develop 
markedly in the next years. In the second place, there 
is a marked trend toward the understanding of the 
fundomonitals of chemical behavior. Nemst stated 
the thirf law of thermodynamics in 1900, but to-day, 
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Pig. 1. Value added by chemical and allied induatries to raw materials in the United States. 
Compiled from th(! Biennial Census of Manufactures, U. S. Dept, of Commerce. 


together with the quantum theory, wc have far more 
exact understanding of that law than ever before. It 
is being applied to chemical reactions of considerable 
complexity with confidence and enables us to under¬ 
stand fur betUir the fundamentals of our chemistiy. 
The new artificial radioactivity and the great activity 
in physics in this connection are important develop¬ 
ments fo^’ chemical research. In the industrial field 
straight through the depression the number of useful 
products has been increased in many ways. 

To show the possible future industrial development 
I can best use a plot showing the value of chemical 
products produced as a function of time in the past 
The plot shown in Fig. 1 is constructed from data for 
the United States. This is probably one of the best 
countries to select for our present j)urposes because 
its industry was disturbed less by the war than most 
others and because there has been no change in politi¬ 
cal institutions since 1900, and, finally because it is 
such a large industrial country that most processes 
and products will be adequately represented. This 
shows a plot of the value of chemical products in 
current dollars against years. No attempt has been 
made to correct the dollars for the gradual deprecia¬ 
tion of the dollar which has occurred over that time* 


The solid curve shows the approximate course from 
1900 to 1929, and an extrapolated curve, A, beyond 
that time, which one might have expected the industry 
to follow had the 1929 catastrophe not occurred. The 
curve is of the usual kind characteristic of industries, 
grows rapidly for a while and then gradually flattens 
out. Further growth can not be expected unless some 
very marked rejuvenation occurs. The figure makes 
evident the fact that from 1929 to the present the 
production did not increase as would be expected from 
this curve. I leave the question of the 1929 catas¬ 
trophe to economists, except for the suggestion that 
chemical industry and its masters, together with other 
industries and their masters, may not have realised 
the inflection point in the curve and may have stub¬ 
bornly tried to make production follow the curve, B, 
as shown in the figure. This break in the curve in 
1929 shows again how dependent the future of chem- 
is on factors beyond the control of chemists. 
Perhaps my analysis of this problem as shown by 
this curve is not correct, but I do believe that the 
method of approach is valuable. People working with 
the social sciences are apt to make the postulate that 
there are no laws of nature underlying these, eoonomie 
problems and that the only important factor is man's 
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wishes au(3 desires. I believe that man's will in regard 
to these things is one factor in the problem, but that 
it is not by any means all of it. We can solve our 
economic problems of this kind when we approach 
them with the same point of view as that with which 
physical and biological science approach their prob¬ 
lems. There are underlying natural laws behind the 
phenomena; with these laws we get the maximum good 
out of our efforts. If we attempt to superimpose false 
points of view on tliese natural phenomena, nature 
resists and our efforts bring us only the greatly de¬ 
creased returns which the experimontiil data of this 
cun^e illustrate. 

Because of the difficulties evident in this curve, as 
well as those' that I have emphasized before in regard 
to the unpredictable denires of man, I can only express 
some hopes for the future for the industrial applica¬ 
tion of my science. I hope that in the near future 
the chemical production will fall on the curve, A, 
of Fig, 1, and that this will rej.)resent products de¬ 
signed for peace and not for war. It would appear 
that the future is able to bring bettor clothes for people 
from better cotton, silk, wck>1 or linen or fibers better 
than those. These will be far more beautifully dyed 
than they arc at the present time, and they will proba¬ 
bly bo produced with less effort than they have been 
in the past. The food of man will be produced in 
greater variety than at present. Fertilizers will make 
the arable areas of the earth produce a gi'eat abun¬ 
dance for the present populations of the earth and for 
even much greatly increased populations tlian now 
exist. The study of vitamins will mean that the foods 
will be better, more wholesome than they are at pres¬ 
ent. The dwellings of man in the future will be made 
of materials as yet unknown. They will be more dur¬ 
able, more beautiful and more easily constructed. 

In addition to necessities, many luxuries will be sup¬ 
plied. Even if petroleum is exhausted liquid fuels 
will be made from materials grown on our farms. The 
automobile will continue with us and plane travel will 
still be possible so far as its fuel and lubrication is 
concerned. In addition to the preventive medicine 
which I have mentioned, in which we see to it that 
the proper vitamins, hormones and other necessary 
substances are supplied, internal medicines have been 
developed in the last few years which are very effective 
against many diseases. This development will cer¬ 
tainly continue in the future. Since the beginning of 
the century many diseases have almost disappeared 
from civilheed countries. Typhoid, for example, has 
largely been eliminated by adding small amounts of 
dilorine to drinking water. Chemistry will produce 
the anesthetics for surgery in the future, and disin¬ 
fectants! as it has produced them in the past. 


Finally, the greatly increased productive capacity 
which results from the use of chemistry and the other 
sciences must be expected to profoundly modify our 
social and economic institutions. This should be re¬ 
garded as one of the great contributions which these 
things Avill bring to man. 

My remarks at this point are not particularly origi¬ 
nal with me, nor can I prove them with the exact 
marshalling of data characteristic of my science. I 
think they ai’e w'orth presenting, nevertheless. Some- 
tiznes it happens that the details of a complex set of 
phenomena can not be followed, but that general state¬ 
ments can be made about them without a knowledge 
of the details. The weather is a much-discusBod sub¬ 
ject, just as economics is. While can not say pre¬ 
cisely why the weather w^as hot and sultry last week, 
and it is cool and clear this week, we know that the 
general temperature is determined by the distance of 
the earth from the sun. Though spring may l>e early 
or late without any evident reason, we know that the 
changing seasons are caused by the inclinations of the 
earth's axis to the plane of the earth's orbit. 

Duruig the past century or so a science has devel¬ 
oped which never existed before. Its application to 
indiistiy by the various branches of engineering Ims 
proved most effective for the production of goods. 
These methods of production have the characteristic 
that they may be used to make goods cheaply in abun¬ 
dance but also to niakt! them cheaply only if they 
are made in great quantities. The invention of lim¬ 
ited liability corporations has proved to be the type 
of business organization necessary to carry out this 
production with the use of scientific methods. These 
flings, together with an inadequate method for dis¬ 
tributing the goods produced, are to my mind the 
underlying cause of most of the serious difficulties of 
this century. Probably the business rivalries which 
led to the world war, communism in Russia, the inva¬ 
sion of Manchuria and China and of Ethiopia and 
world-wide depression have all resulted from the great 
production of goods by scientific methods, together 
with archaic methods of distribution. If goods are to 
be produced in large quantities, they must be con¬ 
sumed in large quantiti(?s. Whatever that distributive 
system will be, it must distribute an abundance to 
many people and not to the privileged few only. If 
this is not done, we must abandon these mass pro¬ 
duction methods. I am optimistic enough to believe 
that we will accomplish this and that chemistry and 
her sister sciences will bring an abundant physical and 
intellectual wealth to our posterity; it will decrease 
labor and bring leisure, beauty and health. We solicit 
the help of the community to the end Umt we shall not 
always have the poor with us. 
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APPROPRIATIONS OF THE BRITISH 
COLONIAL DEVELOPMENT 
FUND 

The British Colonial Development Advisory Com- 
mitioe, according to the London IHihfis, has recoin- 
mendtHl appropriations from tl^e funds at its disposal 
of £781,698. Plans for whi(*h assistance is recom¬ 
mended include the development and cons<*rvation of 
the water and forest resources of Tajjganyika; the fur¬ 
ther development of water supplies in the Bechuana- 
land Protoctorale and Swaziland; and the construction 
of a water supply sysU*m in Malta d<‘signed to increase 
the irrigated area by al)Out 45 per cent. Anti-soil ero¬ 
sion measures bulk largely, particularly in proposals 
for reclamation and land drainage in the Machakos 
district in Kenya. 

The Time a states that tin* committee regards the 
tsetse lly problem as a matter of supreme importance 
to the British Umpire. Two thirds of the total area of 
Tanganyika Territory are still infested with the fly, 
and the remaining third is threatened with rapid in- 
festatitm. Huge areas in other African dependencies 
are similarly infested, the result being that pressure 
of human beiiigs and stock on the fly-free areas 
constantly increases and lirings with it dangers of 
over-grazing and consequent soil erosion. The Tsetfjio 
Researcli Department in Tanganyika is the central or¬ 
ganization, and the work carried out there iK^fieflts all 
African territories aff(!cted by the fly. The committee 
has n'commended a frw? grant to this organization of 
£207,974, spread over the next seven years. 

Other grants are made for the development of 
peasant agriculture in the Ix^ward-Islands; the re¬ 
cruitment of probationers for th(‘ Colonial Forest 
Service; and the impn>vcment of transport and com¬ 
munications in various West Indian islands. 

CONTROL OF EROSION IN NORTH ’ 
CAROLINA 

An official statement given out by the Department of 
the Interior repoiia that out of the North Carolina 
Beach Erosion Control Project, now well under way 
with Emergency Relief Appropriation funds, an un¬ 
usual and valuable possibility is being developed by 
the National Park Service. This is expected to have 
far-reaching effect in protecting the Atlantic Coast in 
the Cape Hatteras area from further depredations 
through storms. 

The area embraced in the project is that section of 
the soa-coast lying soutli of the Virginia-North Caro¬ 
lina line and extending to Coracoke Inlet, comprising 
some 175 miles of ocean front. It entails the creation 
of protective foredunes and dune ranges over approxi* 
mately 70 per cent, of the area. This will be followed 


by sand fixation through protective planting and refor¬ 
estation, to oorroct the devastation that bos been in 
progret^p for more than a century. The entire project 
is under the control of the National Park Service. 

The area consists chiefiy of a barrier spit between 
sound and ocean varying from several miles to a few 
hundred feet. It has b<^en provided by Congress that 
ultimately this coast may be set aside as a national sea¬ 
shore recreational area, the first of its kind on the 
Atlantic coast. For this purpose the Cape Hatteras 
section was selected as one of the most promising for 
development, because of its nearly primitive char¬ 
acter and its histeme value. Before the national sea¬ 
shore can be establisliod, however, the enabling legis¬ 
lation provides that the lands involved in the project 
must be donutcxl to the Federal Government. 

From the new nursery of the Park Service already 
have come thousands of seedlings to plant many acres 
on the beach. Since the spring planting additional 
thousands of seeds have lieen planted in the nursery 
and new bt^s are now l>eing prepared for next fall. 
If the nursery is successful in providing seedlings for 
each planting, a considerable amount of money will be 
saved on the project. It is believed that seeds collected 
locally probably have a better chance to survive tho 
exposure to which they are subjected than seeds pur¬ 
chased from other sources. 

INTERNATIONAL TECHNICAL COMMISSION 
OF PHARMACOPOEIAL EXPERTS 

At the recent session of the Health Organization of 
the League of Nations a commission was appointed 
to carry on the work of the Brussels conference for 
the establishment of standards for potent medicines. 
Tho committee consists of: Dr. C, H. Hampshire, 
chairman, I..ondon; Professor H. Baggesgaard, Copen¬ 
hagen; Professor V. E. Zunz, Brussels; Professor M. 
Tiffeneau, Paris; Professor E, Eder, Zurich; Professor 
L. van Itallie, Leyden; Professor E. Fullerton Cook, 
Philadelphia; a member of the Union of Soviet Social¬ 
ist Republics. 

The conference was the outgrowth of earlier efforts 
to est ablish an International Pharmacopoeia. In 1902 
a group of pharmacists from Brussels, in the name of 
the Belgian Government, issued invitations to prac¬ 
tically all natitms of the world to participate in a oon- 
ferwice for the purpose of establishing uniformity in 
the definition and strength of the mono poteht medi- 
oines iu use throughout the world. 

At that time, the l’%am|M!opoeia of the tJnitod 
States was officially represented by Dr, H. C. Wood, 
Sr,, and by Dr, Frederick B. IWer. The chfuEiW 
the committoe of revision, Professor Jos^b P. Em* 
ington, vfts at that time greatly intarcited in this 



BCIENCE 


141 


Avovwf'1% 

intematUmal movement and in a oontribution to the 
conference urged the practical policy of establishing 
standards meeting the approval of the conference and 
ofFering these to the Pharmacopoeial Commissions 
throughout the world for voluntary adoption. 

A second conference was called for 1D14, but was 
postponed because of the world war. It was finally 
aaeombled at Brussels in 1925, with representatives 
from more than forty nations participating. Addi¬ 
tional imifonnity in standards and preparations was 
recommended at that time and the conference ad¬ 
journed after passing recommendations that its work 
be taken over by the health oiganization of the league 
of Nations. 

The establishment oC a pharmacopoeial secretary¬ 
ship, at the League, has been the basis for discussion 
for many years, but the actual establishment of the 
program has only now been completed. The chairman 
of tin? <*oinmittee, Dr. IlampshiiHj, is the secretary of 
the HritisJ) Phannacopocial Commission, which has 
recently published tlie drat supplement to the British 
Phannaoopoeia. This International Commission plans 
to compile a list of the more important medicines used 
throughout the world and invite the respective Na¬ 
tional Pharmacopoeial Commisaions in various coun¬ 
tries to proimrG model monographs, which when finally 
approved will be presented to the Pharmacopoeial 
Commissions of the world with the hope that they may 
assist in bringing about greater uniformity. 

It is hoped that the International Commission may 
also be able to compile the Pharinacoi>oeial literature 
of the world for the use of all Pharmacopoeial Com- 
misaionB, thus avoiding the duplication of literature 
reviews by each nation. 

CELEBRATION OF THE CENTENARY OF 
THE CELLULAR THEORY 

The Mexican Society of Natural History’ has ap¬ 
pointed a committee to invite participation in the pub¬ 
lication of a commemorative volume, which will cele¬ 
brate the centenary of the foundation of the cellular 
theory by Schleiden and Schwann, 

The president of the society, Dr, M. Martinez Baez, 
is chairman of the committee. Other members are 
Professor Enrique Beltrdn, Dr. Alfonso Dampf and 
Ing. Jos^ R, Alearaz, This committee has issued the 
following appeal: 

The Bcieutific world celebrates this year the centenary 
of the eejlular theory which was founded by the German 
botanist Mathias Jacob fichleiden and by the zoologist 
Theodor Schwann a hundred years ago. To commemorate 
this e^ent, which according to E. B, Wilson, the famous 
cyt«»logi^t, has bad the samo far-reaching consequences os 
the theq)^ of evolution, the Mexican Society of Natural 
Hiotory JSoeiedad Mexicana do Bistoria Natural) resolved 
at iheiv meeting, May 6, to publiid^ a special volume whicli 


would contain papers relating to problems of the eellular 
theory and kindred subjects. 

The undersigned committee respectfully submits the reso¬ 
lution to the learned sister societies of the world and begs 
to invite all biologists interested in the cellular theory to 
collaborate in the prcijaration of the volume. The paper 
which, according to the jury, is the outstanding eontribu- 
tiun, will be awarded the Bchleiden-Schwann medal of the 
Mexican Society of Natural History. The terms of the 
contest are given below. Every cytologieal paper is wel¬ 
come, but only those which have a dire<;t bearing on the 
theory will be judged. 

The committee hopes that the publication of a com- 
memorative volume, wilh contributions by scientists of 
many countries, will not only servo science, but establish 
also friendly relations with Mexico, whore research in biol¬ 
ogy has found in the last years an enthusiastic support by 
government authorities. The committee would be pleased 
if scientific societies, academies, editors of scientific re¬ 
views, etc,, would insert these lines in their editions and if 
Mcientiats would call the attention of their learned friends 
to the plfinnod publication. 

TABLET IN HONOR OF W. J. S. LOCKYER 
AND NORMAN LOCKYER 

A cmRESPONrKNT of tlu? Londoii Times reports that 
a memorial to the late Dr. W. J. S. Ijoekyer, who was 
the director f rom 1920 to 1936 of the Norman Ijockyer 
Observatory, was uriveih^i on July 16. Founded by 
the late Sir Norman Ix>ckyer, th<* distinguished as¬ 
tronomer, w’ho was long editor of Ntiiurej and Sir 
Frances McCIean as a private observatory twenty-six 
years ago, it baa since Iwen equipped and maintained 
entirely by private donation.s. The buildings Lave a 
commanding position on the top of Salcombe Hill, 
Ridmouth, and visitors had an opportunity to inspect 
different departmenl-s. The observatory is especially 
equipped with Udt^scopes and cameras. 

The memorial Includes a panel containing a por¬ 
trait of Dr. Lockyer, surrounded by smaller portraits 
of Lady Lockyer, Miss Lockyer and several friends 
who assisted in the administration and organization of 
the observatory during his period of office. Beneath 
the panel is a cabinet containing the insignia and other 
records of the life and work of Sir Norman I.fOckyer, 
who died in 1920, and was succeeded as dii'cctor by Dr. 
Lockyer, his son. 

The memorial was unveiled by Sir Francis McCIean, 
Sir Robert Mond presided, and thosK? present included 
Sir Richard (Jregory, chairman of the council of the 
observatory; Lady Lockyer, honorary treasurer; Cap¬ 
tain W. N. McCIean, honorary socrotary; Mrs. J. Lock¬ 
yer, Dr. H, Spencer Jones, Astronomer Royal, and D, 
L. Edwards, director of the observatory. 

In his address Sir Richard Gregory, who succeeded 
Sir Norman Lockyer as editor of Nature*, said that it 
ought not to be too much to hope that an obaervatoiy 
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like that on Salcombe Hill, in which many notable con¬ 
tributions to progressive knowledge were being made, 
would not have to depend entirely upon the relatively 
small number of friends who had hitherto maintained 
it in its high position. Funds for scientific studies 
which led to industrial development were liberajly 
provided in England, but a subject like astronomy, 
which had little direct relation to profitable industry, 
had to look for support to those who desired knowl¬ 
edge only for its own sake, whether or not it was of 
practical value. 

It happened sometimes that such knowledge, ob¬ 
tained in the pure pursuit of scientific truth, was after¬ 
wards found to be of practical servuce. The most re¬ 
markable example of that kind was associated with the 
name of the founder of that ol)servatory. When Sir 
Norman Lockyer di.‘^covered the element helium in the 
sun in 1868 no one dreamed that it would l)e produced 
daily in immense quantities, and would be used for the 
inflation of airships. Twenty-six years after its dis¬ 
covery in the sun it was found to exist in certain min-, 
erals in the earth, and after the Great War it was 
found to be contained in fair quantities in natural 
gases in some oil wells in the United States, which had 
practically the monopoly of the gas. 

RECENT DEATHS AND MEMORIALS 

Da. Frederick Tilkey, since 1014 professor of 
neurology and neuro-anatomy at the College of Physi¬ 
cians and Sui’geons, Columbia University, died on 
August 7 at the ago of sixty-three years. 

Dr. Lawrence F. Flick, organizer of the Henry 
Phipps Institute of the University of Pennsylvania 
and influential in the founding of the National Tuber*' 
culosis Association, died on July 6 at the age of eighty- 
one years. 

Dr. Harold Dickinson Senior, cmerituB proft*ssor 
of anatomy and director of anatomical laboratories at 
New York University, died on August 6 at the age of 
sixty-seven years. 


Dr. Louis C. Loewenstbin, oonsultlng engineer, 
New York City, died on August 3 at the age of sixty- 
two years. 

Dr. Lours Shepard he Forest, practicing physician, 
who retired several years ago as a professor at the Yale 
University School of Medicine, died on August 4 at 
the age of eighty-one years. 

Arlan I) Lee MacKinney, in charge of forest man¬ 
agement research at Uie Southern Foi'est Experiment 
Station of the U. S. Forest Service in Now Orleans, 
was accidentally drowned on July 4. He was thirty- 
four years old. 

E. M. Nelwon, formerly president of the Quekett 
Microscopical Club and of the Royal Microscopical So¬ 
ciety, ail authority on microscopy and microscope con¬ 
struction, died on July 20 at the age of eighty-seven 
years. 

The centenary of the birth of Edward S. Morse, 
distinguished for his work in zoology and ethnology, 
the first professor of zoology at the University of 
Tokyo, was celebrated on June 25 at Tokyo under the 
joint auspices of the Tokyo Science Museum and the 
Society for Propagating Scientific Knowledge. Morse 
was president of the American Association for the Ad¬ 
vancement of Science in 1886, and from 1880 to the 
time of his deatli was director of the Peabody Acad¬ 
emy, Salem, Mass. 

TuiBirrE was paid on July 22 to the memory of 
Charles Dawson, who, between the years 1911 and 
1913, found portions of the fossil skull of Piltdown 
Man and in doing so discovered the remains of the 
earliest Englishman known. Sir Arthur Keith un¬ 
veiled a monolith momorial in the grounds of Bark- 
ham Manor, Piltdown, to mark the spot on which the 
fossil was found. The memorial, erected by permis¬ 
sion of David Kerr, the present owner of the manor, 
is of Yorkshire sandstone and stands about 5 feet in 
height. A large and representative company was 
present at the ceremony. 


SCIENTIFIC NOTES AND NEWS 


Pbopkshor Thomas Hunt Morgan, director of the 
Wra. G. Kcrckhoff Laboratories of the California In¬ 
stitute of Technology, coircsponding member of the 
Academy of Sciences, Paris, has been elected one of 
the twelve foreign associates of the academy. 

The Liebig Memorial Medal of the Gennan Chem¬ 
ical Society has l>een awarded to Dr. Eduard ZintI, 
professor of chemistry at Darmstadt. 

The fifth award of the Dawson Williams Memorial 
Prize, which is given in recognition of work done in 
oonneotiou with pediatrics, has been made to Professor 


Leonard G. Parsons, professor of children's diseases 
at the University of Birmingham. It was presented to 
him at the Plymouth meeting of the British Medical 
Association on July 19. Professor Parsons delivered 
the Dawson Williams Memorial lecture, describing his 
work on the nutritional problems of childhood. 

Db. I. W. Mag ILL, senior anesthetist to the West¬ 
minster Hospital, London, has been awarded the tri^ 
ennial Hickman Medal, given for ^^original work of 
outstanding merit on anesthesia or in subjects -direetly 
connected therewith." The award is made by the 
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couaeil of the Royal Society of Medicine on the recom- 
znendation of the Council of the Section of Anesthetics. 

The title of emeritus has bwm conferred by the Uni¬ 
versity of London on Dr. J. F. Thorpe on his retire¬ 
ment from the university professorship of organic 
chemistry at the Royal College of Science; on Dr. 
J. C. Philip on his retirement from the university 
professorship of physical chemistry at the Royal Col¬ 
lege of Science, and on Professor J. T. MacGregor- 
Morris, on his retirement from th<' university pro¬ 
fessorship of electrical cnginf^ering at Queen Mary 
(College. 

Dr. Edwin K. Heizkr, of the Ohio State University, 
has betm appointed head of the new department of 
dairy industry of the University of Wisconsin. In 
addition to his work at the university Dr. Heifer has 
bmi since 1934 dahy cattle breeding specialist for 
the Holstein-Friesian Association of America, and for 
tlie post several years has had charge of the genetic 
work for the American Guernsey Cattle Club. 

Dr. Edwin C. Jahn, of the New York State College 
of Forestry at Syracuse University, has been appointed 
to succeed Dr. Floyd C. Peterson as professor in the 
pulp and paper department. 

De. Karl F, Okrlein, general chainnan of the 
Ponnsylvania Junior Academy of Science and pro¬ 
fessor of physics at the State Teachers College, In¬ 
diana, Pa., has been appointed head of tho department 
of science at the State Teachers College, California, 
Pa. 

Phofkhsor j, E. Pearce, chairman of the depart¬ 
ment of anthropology at the University of Texas, has 
become director of the Texas Memorial Museum. Dr. 
G. C, M, Engerrand, professor of anthropology, has 
been appointed to take his place us head of the depart¬ 
ment. 

At Coniell University, Dr. Lyman G. Parratt has 
been promoted from on instruetorsliip to an assistant 
piofessorship in physics. 

Dr. Edward B. Doll, for the pa.st two years teach¬ 
ing assistant in electrical engineering at th^ California 
Institute of Technology, and Dr. J^ester Taniopol, for 
the past year asBiatant in metallurgy in charge of the 
x-ray laboratory of metallurgy at Harvard University, 
have been appointed assistant professors in the College 
of Engineering of the University of Kentucky. 

W. C. Krathwohl, professor of mathematics at 
the Armour Institute of Technology, has been ap¬ 
pointed director of the department of educational tests 
and measurements. 

Snt AiWUTO Olver, until recently animal husbandry 
<?xpeft, imperial Council of Agricultural Research, 
^udia, has been appointed principal of the Royal 


(Dick) Veterinary College, Edinburgh, in succession 
to the late Principal Bradley. 

De. Victor G. Heiseb, until his retirement in 1934 
associate director of the International Health Division 
of the Rockefeller Foundation, has been appointed 
research director of the Committee on Healthful Work¬ 
ing Conditions of the National Association of Manu¬ 
facturers. A survey of j)lant conditions will be started 
at once and an information service will be provided 
for approximately 80,000 factories employing from 
twenty-five to two thousand workers. Dr. Donald M. 
Shafer, formerly connected with the medical depart¬ 
ment of the Standard Oil Company of New Jersey, 
will be Dr. Heiser’s assistant. 

Dr. II. J, Shaughnessy hus resigned his position 
in the department of bacteriology and public health 
at the University of Colorado School of Medicine and 
Hospitals at Denver to resume his former place as 
chief of the Laboratory Service of the State Board 
of Henltli of Illinois after a year’s leave of absence 
from the latter. 

Dr. Fritz Haas, formerly curator of the department 
of mollusks at the Senckenberg Museum in Frankfort- 
(in-Main, has been appointed for a period of one year 
to the zoological staff of the Field Museum of Natural 
History, Chicago, as curator of lower invertebrates. 
Dr, Haas has oome to America under the sponsorship 
of the Emergency Committee in Aid of Displaced Ger¬ 
man Scholars, of New York, the Jewish Welfare Fund, 
of Chicago, and the Field Museum of Natural History. 

J)r. Donald T. Ries, son of Dr. Heinrich Ries, pro¬ 
fessor of geology at Cornell University, has been ap- 
popliled park naturalist of the Illinois Starved Rock 
State Park. Under the sponsorship of the Illinois 
Natural History Survey, he will plan and conduct 
educational nature trips for visitors to the park. For 
the last year he has been working in the insect collec¬ 
tions of the Illinois Natural History Survey at Urbana. 

Dr. Ldiz de Pina has been appointed head of the 
Institute of Criminology of the Portuguese Govern¬ 
ment. The institute refilaces tbe Department of Crim¬ 
inal Anthropology, which has been reorganized on 
scientific lines, 

David Cleghorn Thomson, formerly secretary to 
the ^Appeal Committee of the University of Oxford, 
has been appointed general secretary of the British 
Society for the Protection of Science and Ijearning, 
in succession to Walter Adams. 

The following grants have been made by the Com¬ 
mittee on Scientific Research of the American Medical 
Asgooiation: to Dr. Robert R. Sealock, of the School 
of Medicine and Dentistry of the University of Roch¬ 
ester, to aid in further investigation of the relation¬ 
ship of the metabolism of the melanin pigment pre- 
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cursors to vitamin C requirements; to Dr. Charles O* 
Warren, Jr., o£ the department of physiology of the 
Cornell University Medical College, for his work on 
the metabolism of bone man^ow, and to Dr. Samuel B. 
M. Reynolds, associate professor of physiology at the 
Long Island College of Medicine, to support investiga¬ 
tions on the action of oestrin on visceral and somatic 
small blood vessels. 

Dk. Dakibi^ Starch, consulting psychologist and 
director of the research department of the American 
Association of Advertising Agencies, delivered a series 
of eleven Iwtures on ^‘Psychology for Living^' during 
the week of duly 11 to 10 at the Iowa State College. 

Dr. R. II. Carr, p7’ofessor of agricultural chemistry 
at .Purdtic University, has been given a yearns leave of 
absence and will spend the time in Anatrulia, where 
he will carry on research on soils and on plant life. 
He will sail from San Francisco on August 16. Dr. 
Carr will repi^esent the American Association for the 
Advuneeinent of Science at tl^e Canberra meeting of 
the Australian and New Zealand Associati(m at Can¬ 
berra, Australia, from January 11 to 18, 19J9. 

Dr. liKNRy Fiblu, curator of physical anthropology 
at the Field Museum of Natural History, Chicago, left 
on July 5 for an extended visit to Europe, where he will 
attend s<dentitle meetings in Copeniiagen, London and 
Brussels, 

Dr. II. CJ. Fefou.son, of the U, S. Geological »Sur- 
voy, left Washington on July 15 for Nevada, where he 
w'il] be engaged in a study of the geology and mineral 
resuiirccs of the Hawthorne and Tonopah quadrangles. 
Field investigations of granites and related rocks in 
Massachusetts have been started by Dr. L, W. Currier. 
This work is to be conducted in cooperation with the 
State of Massachusetts. 13r. T. B. Nolan recently left 
Wasliington to resume studies in the Eureka and other 
mining districts in Nevada. Field work in the San 
Jniin region and in the Cripple CrfHjk district, Colo¬ 
rado, in cooperation with the state, has l>een resumed 
by W, S. Burbank and A. Herbert Koschmann, respec¬ 
tively. 


Xhb French AseociatioB tax the Advancement of 
Science will meet at Arcachon from September 22 to 
27 under the presidency of M, Guilliemond, member 
of the Institute of France and professor of botany at 
the Sorbonne. 

Thk Government of Victoria plans to submit legis¬ 
lation to prevent refugee doctors from Europe, of 
w^hom forty have lately arrived, from practising in 
Victoria. The state has a reciprocal agreement with 
Italy j)crmitting doctors qualified and registered in 
Italy to practise in Victoria and trice versa; also Bimi- 
lar arrangements with tlie United Kingdom, the value 
of which is undermined by the action of the British 
medical authorities in registering refugees after an 
emergency course, of fifteen months in a British uni¬ 
versity, though not allowing them to practise in the 
United Kingdi>in. The legislation will pemit refugee 
doctors to i^racfcisc only on completion of a course of 
five yeais in Victoria or a reci 7 >rocatiiig country, thus 
overcoming the cnicrgeney registrations in the United 
Kingdom. 

It was rejsorted recently in the daily pn^s that 
all Jewish doctors and dentists in Genuany are ex- 
eJnded as of January 1 from ‘^paneT^ practice under 
the Compulsory insurance Law. As ordinary medical 
practice in Germany is almost entirely paid for by 
the government insurance association, the great ma¬ 
jority of Jewish physicians and dentists will sutler a 
heavy loss. Some eight hundred Jewish doctors and 
dentists in Berlin are reported to be engaged, at leaat 
in part, in such panel practice. Various restrictions 
have betu) laid on theiUr but they have still been able 
to treat patieutK under the Compulaory Insurance 
Law. The ruling does not seriously affect weD-known 
speciali.sts, but is said to make practice almost out of 
the question for most Jewish physicians. A recent 
wireless dispatch from Bucharest reports that the 
Rumanian Minister of Public Works, Alexander 
Cuxa, Jr., issued an order that all Jewish doctors em¬ 
ployed by sickness insurance companies must imme¬ 
diately be rei>Iaced by doctors of the Rumanian race. 


DISCUSSION 

AN UNPUBLISHED MANUSCRIPT BY THE Chlamydoselachue and Cestracion wherewith to oom- 
LATE BASHFORD DEAN plete the Dean Memorial Volume, I have found an 

From a cupboard in one of the offices of the Depart- unpublished note by Dr. Dean on a Japanese water 
menl of Fishes in the American Mnacum of Natural snake. This note, which is dated January 20, 1909, 
History there has recently been routed out a consider- had been packed away and forgotten, 
able collection of articles published by Dr. Dean be- In possible explanation of the losing of this little 
tween 1908-3912, together with various notes and manuscript, the following facts may be act forth. Dr^ 
drawings belonging to him. To my personal knowl- Dean spent the winter of 1901'O2 in Japan and 
edge these materialB have not been exantinod in twenty brought back not only a splendid ooUectiqn of aodldgi- 
yoars. In going through these papers in search of cal materials but a very latge one of Jape^^ 
data bearing on the drawings of the embryos irf and armor. This ooUection of armor was ifl^ 
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to tho Metropolitan Mufteum of Art and later pur- 
ohaaed for it* Br. Doan bogan to catalogue the col¬ 
lection in 1003 and in 1006 he was made honorary 
curator of arms and armor in the art muaeum. From 
this date on, more and more of his time was spent in 
the study of medieval armor in the Metropolitan 
Museum. 

In 1914 Dr. Dean became full curator of arms and 
armor in the art museum and retained only an honor¬ 
ary curatorship of Ashes in the American Museum of 
Natural History. Somewhere in the years 1909 to 
1914 the mass of personal materials—the little manu¬ 
script included- -was pocked away in the cupboard 
refen-ed to and forgotten. 

The note on this snake, puhlishi^d lieroin ten yeai*s 
after his death, illustrates J)r. Deanes wide interest in 
all living things and his keen ptiwera of observation 
and interpn^tation. Dr. G. K. Noble has read the note, 
has cari'eeU?d the nomonclatnrc and has suggf;9te<l 
])ubHcation, 

E. W. Gudoeu 

Note on the Sea-bnakk, Pel am as Platitrus 
(Linnaeus) by Bashfobd Dean 

The zoologist has up to the present time given but 
little attention to the habits of sea-snakes (llydrophii- 
dae), in spite of their relative abundance and their 
wide distribution. He has long noted tlmt they have 
become eeldike in their adaptation to purely aquatic 
conditions—every museum specimen tells him this— 
but he would none the less be surprised, I fancy, to .see 
how utterly eel-like they have become Avheu bo observes 
them living. 

In the aquaria at Misakl [Japan] I have kept at 
diilerent times specimens of the striped Pelamm pUt- 
turua (Linnaeus); they are curiously unanake-Iikc, 
constantly active and moving about with the least 
apparent effort, gliding through the water with flsh- 
like rapidity. Their movements are obviously aided 
by an enlarged and flattened caudal *‘lln” and an out¬ 
cropping ventral body wall, which serves as an anal 
fin. These anakes are, on the otlier hand, unsuited to 
living on land, and it is altogether improbable that 
they evcfT emerge from the waters. A specimen placed 
on the ground threshed vainly about like an eel—it 
progresses hardly more rapidly, for its vertically com¬ 
pressed body yields it no attachment for propulsion, 
and it lacks the supporting costal plates. 

Numerous other adaptations to its complete aquatic 
life would, W6 might expect, be brought to light upon 
detailed observation. It may be worth while to record 
that on one of the specimens I secured the sdcin was 
notably *^four and that young barnacles (Lepads of 
some apeoi^) vrere growing at various points, and 
that a tuft of them was attached to the dorsal 


lobe of the tail. It was clear, accordingly, that the 
sea-snake had lost the ancient ophidian habit of clean¬ 
ing its body surface by writhing through its coils, 
and it was quite possible that the period of skin- 
shedding was not as brief a one as in the case of its 
land-relatives—for in the present instance the tuft of 
barnacles measured nearly an inch in diameter. 

This adaptation on the pari of the sea-snake could 
easily give rise to more serious reflect ions. Is the foul¬ 
ing of the surface of the adapted form a harmful, 
harmless or useful character? It is harmful if it 
retards progression, injures the skin in tlie sense that 
it renders this organ the sent of attachment for dis¬ 
abling parasites of various kinds; harmless in the .sense 
that the fouling of the cuticular surface affected only 
the tissue which was already in train to be sloughed 
off; useful if the green color of the fouled surface 
w^ould make the snake inconspicuous to both enemy 
and r>rey, or if, by tlie fostering of edible grow'ths, 
barnacles, hydroids, etc., it would provide a **bait’' to 
various creatures upon which the snakes might feed. 
Each or all of these views could considerably be upheld 
by more or Jess serious people who have not the oppor¬ 
tunity to observe and t o experiment *-witness the 
numerous and unconvincing discussions in adaptation, 
even during the past decade. 

A TRIBUTE TO JOHN L. RIDGWAY 

When John Livzey Ridgway retired from active 
duty as scientific illustrator for the California Institute 
of Technology and the Carnegie Institution of Wash¬ 
ington on July 31, 1938, there came to a close a long 
and distinguished career having few parallels among 
workers in the natural sciences. 

Urged to go to Washington from his home in Illinois 
by his brother Robert, who later became the eminent 
authority in ornithology, Jolm L. Ridgway as a lad 
was first employed to make scientific drawings at the 
Sinithsonian Institution. His ability to draw birds 
with great accuracy w»as quickly apprehended, and it 
was not long before his talents wei^ sought after* in 
other fields of natural history. His first preceptor in 
drawing, the late William H. Holmes, encouraged him 
to take the Civil Service examination for the post of 
draughtsman in the U. S. Geological Survey. On pass¬ 
ing this examination and receiving an appointment 
under Mr. Holmes, Ridgway found himself in a amaii 
company of young illustrators, several of whom, like 
H. Hobart Nichols and Be Lancy W. Gill, wore 
destined to become nationally known artists. 

At that time the Geological Survey and Bureau of 
Ethnology were under the directorship of Major 
Powell, and Ridgway was thorefuro called upon to fur¬ 
nish drawings not only for geology and paleontology 
but fidfto for ethnology and anthropology. Ridgway 
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later became head of the art department, the predeces- 
sw)r of what was then termed the Division of Illustra¬ 
tions of the Geological Survey, and in 1898 was ap-». 
pointed chief of that division. His association witli 
the Survey continued for more than thirty years until 
his resigitation and change of residence to California 
in 1920- During this long period of service countless 
drawings were products of his pen ojid brush. Ridg- 
way*s experience with the needs of authors led to the 
publication by the Survey of his pamphlet on the 
preparation of illustrations. This article received wide 
use and bus been reprinted four times. 

To pass in review the names of some authors whose 
contributions to science were materially aided and em¬ 
bellished by Ridgwuy’s illustrations emphasizes the 
amazing productivity as well as versatility of this 
artist. Ilis work included the execution of wash 
drawings of Mesozoic invertebrates for C. A. White, 
Cambrian fossils for C. I). Walcott, geological sections 
and paleontological materials for H. T. Hill, living 
reptiles for Shufeldt and Yarrow, fossil insects fo;r 
Scudder, birds^ eggs in natural color for tlie memoir 
by Bendirc, fossil plants for White and for Knowlton, 
cophalopods for Alpheus Hyatt and later for J. P. 
Smith, ores and rocks in their natural colors for Van 
Iliso and Leith, fossil crinoids for the welbknown 
memoir by Wachsmuth and Springer, and in additioh 
literally hundreds of pen and ink sketches on various 
subjects of which many have been reproduced in text¬ 
books. It was during this j^eriod also that Ridgway 
was called upon tor advice in matters of illustration 
by the newly established Carriegie Institution of Wash¬ 
ington, and the high standards evolved in the handling 
of illustrative materia) by tliat in.stitution were in a 
measure the result of his personal supervision. 

To many men these accomplishments would have 
sufficed as a satisfactory life’s work, but not long after 
his retirement to California, Ridgway was again busily 
engaged, at first with the Carnegie Institutitm and 
later with this institution and the California Institute 
of Technology, in supervising and making illustrationa. 
During this additional period of eighteen years he was 
occupied for a time at Mt. Wilson Observatory, but 
the major x)art of his eontributions were in vertebrate 
paleontology. The various paleontological paper.s and 
memoirs illustrated by him and published particularly 
by the Carnegie Institution give ample testimony of 
his skill and artistic ability. As a fulfillment of a wish 
and a remarkable accomplishment in itself, considering 
the fact that it was written by the artist late in life, 
is Ridgway’fi recently published work on “Scientific 
Illustration.” This book, which contains a fund of 
information, marks a new departure in subject-matter 
and has received much favorable comment. 

John L. Ridgway will long be remembered for his 


high standards in illustration. It is indeed a privilege 
and a pleasure to acknowledge the debt of gratitude 
which the natural sciences owe to this modest servant, 
who for more tlian half a century has labored to com¬ 
bine beauty with scientific accuracy in the delineation 
of fact. 

Chester Stock 

CONTHIBUTION NO. 256 
Oaupornia Institute of Tkchnouogy 

EDITORIAL LICENSE 

In the May issue of the Pan-American Geologiat 
there appeared a paper by the writer entitled “Out¬ 
lines of Kentucky Geology,” the first of a series of 
stratigraphic articles, the manuscript for which had 
been submitted two months earlier. These notes are 
written to call attention to an example of the misuse 
of the editorial prerogative. Certainly in the editing 
of any manuscript changes both in construction and 
content must he approved by the author under whose 
name it is printed and for the statements iri which he 
takes responsibility. This along with the final check 
of the page proof is accepted practice and the authorns 
right. 

Yet in the matter of the paper referred to above 
the writer heard nothing from his manuscript until, 
quite unexpectedly, the first instalment appeared in 
print. Errors introduced include; 

(a) Plate XX—Rtratigrnphie CHiart 

1. To make space for rearranged column headings 
two explanatory notes were elimmated. These 
notes called attention to changes made in the 
interpretation of stratigraphic sections taken from 
the work of others. 

2. To help reduce it to page size the bottom of one 
set’.tion was cut off along with a part of a forma- 
tional name. The Oamp Nelson limestone became 
the **Nelson’^ limestone. 

(b) (p. 283) The Mt. Hope and Fairmont formations 
were reinterpreted as the Mt. Hope and Fairmont 
facies. There is no justification for the use of the 
term facies for these faunal zones. 

(c) (pp. 286, 287) The Arnheim formation was changed 
to the Arnheim member and the Sunset and Orogouia 
members of that formation continued as members of 
that "member.^' 

(d) (p. 268) The Saint Peter sandstone was changed to 
‘‘Peter sandstone/^ 

(e) (PK XIX) In retouching the outline geologic map, 
weighting of the eastern state boundary has made 
the Pine Mountain fault appear to extend north of 
the Breaks of the Sandy, 

(f) The term High Bridge is changed to Highbridgo on 
page 269 and loft as High Bridge on page 268. TtTtls 
is a matter of not misspelling but Inconsistency. 

(g) An occasional misspelled word whiifit the author had 
no opportunity to correct in the galley prool* 
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(h) A tabular outline of formatiotm which would have 
clarified the text was eliminated. 

There aro tew inanuwn’ipts that nmy not be im¬ 
proved through proper editiJig, but the quentioti is not 
one of the desirability or undesirability of any changes. 
It is one of rt^sponsibility on the part, of the autiior for 


the contributionB printed under his name and his right 
of approval of these changes before the article comes 
from the press. The editor has been notified that the 
manuscript is to be returned and that no fui-ther instaJ- 
monte be printed. ^ McFAELABf 

TTnivehsitv or Kentucky 


SOCIETIES AND MEETINGS 


THE CONFERENCE ON ALGEBRA AT 
CHICAGO 

The intense cun’ent interest in algebraic research 
was exemplified in a conference on algebra at the 
University of (Uiicugo from June 28 to July 1. It 
followed a conference at Kotre Dame in February on 
the algebra of geometry and a symposium of the 
American Mathematical Society at Charlottesville, 
Virginia, in April on the ^Structure’’ or ^‘lattice” 
theory of algebraic systems. The success of these 
meetings ha.s demonstrated the effectiveness of mathe¬ 
matical conferences devoted to the study of a single 
topic. 

The Chicago conferenCM.‘ was concerned largely with 
linear algebras and algebraic geometry. It opened on 
Tuesday morning with an address by Professor L. E. 
Dickson, of the University of Chiimgo. He traced the 
Instory of quaternions and other linear algebras. Some 
of the rules of ordinary algebraic manipulation do not 
apply to these algebras; in jiarticular, xy ^ yx is not 
always true. However, the algebras still include “in- 
tegrar^ elements with many of the pr()]>erties of ordi¬ 
nary whole numbers. Professor Dickson described the 
long and difficult search for these numbers and their 
final discovery. 

New and explicit formulas for sets of whole numbers 
in certain important algebras, the cyclic algebras, were 
})resonted by Professor R. Hull, of the University of 
Illinois. Professor C. G. LaUmer, of the Univensity 
of Kentucky, explained how the arithmetical proper¬ 
ties of the intt^gral sets in quaternion algebras are 
closely related to properties of quadratic and her- 
mitian forms. These arithmetical properties depend 
on certain sets of elements, called ideals. Professor 
MacDuffee, of the University of Wisconsin, explained 
how many of the computations with such ideals could 
bo carried out by the use of matrices. 

A new end very general process for the reduction 
of hennitian and related types of matrices to canonical 
forms was outlined by Professor J. Williamson, of 
Johns Hopkins. Professor M. H. Ingraham, of the 
University of Wisconsin, explaiiied how certain rediic- 
Uons to canonical forms can be simplified by replacing 
ii matrix by a smaller njvatrix whose elements are them¬ 
selves in a division algajjra. 


The algebras found by combining division algebras 
with algebras of all n-rowed square matrices were ana¬ 
lyzed by Professor R, Brauer, of the University of 
Toronto. Professor A. A. Albert, of the University 
of Chicago, gave a new proof for some properties of 
the algebras built up by combinations of cyclic alge¬ 
bras. Cyclic algebras constructed from numbers witli 
certiiin continuity properties were analyzed by Dr. 
0. F. G. Schilling, of Johns Hopkins. Certain related 
arithmetical devices were used by Professor Artin, of 
Notre Dame, for the solution of quadratic equations 
homogeneous in several variables. 

Professor R. Baer, of the University of North Caro¬ 
lina, investigated the extent to which the structure of 
a commutative group is determiricd by the inter-rela¬ 
tions of its subgroups. Dr. N. Jacobson, of the Uni¬ 
versity of North Carolina, explained the structure of 
Lie algebras. One example of such algebras is fur¬ 
nished by ordinary vectors, using vector multiplication. 

Considerable oontroversy attended the presentation 
of papers on We<lnesday on curves and surfaces de¬ 
fined by algebraic equations. Professor S. Lefschetz, 
of Princeton, declare<l that many results in such geome- 
tiy previously found by analytical methods could be 
obtained by simple algebraic devices. There was a 
lively discussion of the role of such methods. After 
the. formulation by Dr. S. Macljane, ol the l-niver»ity 
of Chic/xgo, of certain algebraic tools which character¬ 
ize the points on a curve, Professor O. Zariski, of 
Johns Hopkins, made elegant applications of such 
methods to the simplification of singular points of sur¬ 
faces. 

On the second day of the conference a dinner was 
held in Judson Court for visiting and local mathema- 
ticiaJis. More than .140 enjoyed the dinner and the 
ensuing speeches. One speaker stated that over 90 
graduate students are in residence at the university 
this summer. 

The university's program of mathematics this sum¬ 
mer empba.«!izes algebra. In addition to the regular 
courses, there is a seminar on algebra conducted by 
members of the stalt. 

S. MacLank 
G. B. Prick 



146 

EIGHTH ANNUAL FIELD CONFEHENCE OP 
PENNSYLVANIA GEOLOGISTS 

The eighth annual meeting of the Field Confcrenee 
of Pennsylvania Ooologista was held in Maryland, 
West Virginia and Virginia from May 27 to 30, in¬ 
clusive. The total attendance of 96 members and 
guests included, besides Pennsylvanians, geologists 
from the U, S. Gteological Survey, New York, New 
Jersey, Massachusi^tts, Delaware, Maryland, West 
Virginia and Virginia. 

The conference hosts were tlie mombcrH of the Vir¬ 
ginia Geological Survey. The 1938 eommittee con¬ 
sisted of Dr. Arthur B, Cleaves, chairman; Dr, Arthur 
Be van, state geologist of Virginia, local chairman; 
Professors F. M, Swartz and II. E. Sherrill. 

On Friday evening an assembly was held in Cum- 
berland, Md., and details of the following day’s strati- 
grajjlnc trip explained by Dr. Frank M. Swartz. 

On Saturday the entire conference participated in 
H field excursion covering strata ranging from Upper 
Cambrian to Upper Devonian, in the ari'a lying be¬ 
tween Cunil)er]and, Md., Keyser, W. Va., and Win¬ 
chester, Va. I)rs. Frank M. Swartz and Charles Butts 
were the leaders. 

The annual dinner was held at the George Washing¬ 
ton Hotel in Winchester on Saturday evening. A 
welcome wa.s extended to the conference by the presi¬ 
dent of the Winchester Chamber of Commerce. Other 
speakers were Dr. Arthur B. Cleaves, 1938 chairman, 
of the Pennsylvania Topograpliic and Geologic Sur¬ 
vey; Dr, Arlhui Bevan, local chairman, state geologist 
of Virginia; Dr. Charles Butts, of th<‘ Virginia Geo¬ 
logical Survey; Dr. Frank M. Swartz, of Pennsylvania 
State College; Dr. Wm. M. McGill, assistant state 
geologist of Virginia, and Dr. Bradford Willard, of 
the Pennsylvania Topographic and Geologic Survey, 


No; w 

who was the official repreaentativo of the eonferenee 
at the International Geological Coagresa in Euasia in 
1937. 

The field excursion on Sunday, led by Dr, Swartz 
and Dr. Butts, from Winchester to Luray, Va., covered 
strata from Upper Cambrian to Upper Devonian and 
included a study of the Maasanutten Mountain syn- 
clino. In the evening a complimentary trip through 
Luray Caverns vras enjoyed by the conference. 

On Monday moniing the party was led by Mr. 
George W. Stoae, of the U. S. Geological Survey, from 
Luray to Panorama and Front Royal and studied the 
pre-Cambrian-Cambrian complex exposetl on the north 
half of the Skyline Drive. 

The conference as a whole disbanded at Front Royal 
on Monday noon, but a small group under the leader¬ 
ship) of Dr. Arthur Bevan traveled to Letisburg, Va., 
and examined the Triaasic bed>s exposed there. 

The 1939 field conference will he held in Wet^t Vir¬ 
ginia, where tlic West Virginia Geological Survey will 
be hosts. Members of the committee for the 1939 con¬ 
ference are: Dr. Paul Price, state geologist of West 
Virginia, chairmart; Professor Benj. L. Miller, Depart- 
meul of Geology, Lehigh University; Professor R. K. 
Sherrill, Department of Geology, University of Pitts¬ 
burgh, and Dr. Arthur B. Cleaves, secretary-treasurer, 
of the Pennsylvania Topographic and Geologic Survey. 

The guide book for the 1938 conference was pre¬ 
pared in permanent form as a special bulletin of the 
Virginia Geological Survey. It in the first of a aeries 
planned by that state. It con be obtained from the 
state geologist of Virginia and the title is: Guidebook 
Field Conference of Pennsylvania Geologista, Vir¬ 
ginia, ]938. Guide Ijoafiet No. 1. 

Arthub B. Cleaves, 
Secretary, 
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SPECIAL ARTICLES 


THE STRUCTURE OF THE INSULIN 
MOLECULE 

On the ba.sis of the Cyclol hypothesis,^ a struotoro 
Ca was proposed for the insulin molecule.'''* ^ C 2 ia a 
cage structure conaisting of a fabric carrying aide 
chains, bent over a truncated tetrahedral framework.® 
The only metrical parameter, a (a mean between C-C 
and C-N bond lengths), taken® as 1.5 A, dcfiru« the 
dimensions of € 2 - Co molecules with axes parallel 
fit the rhombohedral cell of the insulin lattice given 
by an x-ray analysis.'^ They can be arranged with any 
orientation a in the corrcBponding hexagonal cell, and 

iWrinch, Nature, 137: 411, 1936; Proc. Hoy, SO 0 , 
(London) 1 59, 1937. 

aWrinch, Natu^e^ 130: 072, 1937; Proc, Soy. 800 , 
(London), 361A; 505, 1937. 


a was Necessarily left undetermined.^ Furthcfr data, 
namely, Pattorson-Barker diagrams, have now become 
available.® 

It has been stated that these diagrams are incom¬ 
patible with the structure I proposed for insulin.® I 
have therefore made a study of the Patterson-Haxker 
diagrams given by Co. The skeleton of is a trun* 
cated tetrahedron with six slits whose centers give an 
octahedron of aide All the vectors between 

points on its framework lip on or within a truncate 
octahedron of side 2l5=16yda = 58.8 A, Postulating 
concentrations of atoms n^ the^ ait oetAhedrili 

# Wrinri, SoiKJio®, 85: 866,19A7; Troos. 

33:1868, 1087. \ f 

4 Crowfoot, ^oW«, 136; 591,1>36. . 

9 crowfoot, Pro 0 . Boy. 80 c, (Ii6n4piti); l44A> m, mlL 
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pointw of the we obtain Patterson-Hurker peaks for 
a molocide at 0 which lie at the corners and midpoints 
di' the sides of the octalicdron 2/ with center at 0. The 
tipfure .shows the projection on the c-plnne of these 18 
peaks giving a hexagon with center at 0, with side 
length 8ii,9 A. There are six at its comtn*s, six at the 
midpoints of its Bitl<?8 and six at the midpoints of Hmts 
joining alternate corners; indicated for convomonee 
*18 A, B and C, respectively. 

We now notice that Crowfoots c-plane projection 
also gives 18 peaks per moleo-ule, rej)rodnced in Fig, 1, 
which fall into a pleasing pattern of hexad, triad and 
dyad sets. Superposing the C 2 hexagon on this dia¬ 
gram, we turn this hexagon about its center, through 
an increasing angle a until any of its points falls upon 
a Crowfoot peak. We find with that all A 

peaks fit on A peaks, B peaks on B peaks and C peaks 
on C j>eak 8 , as shown in Fig. 1 . 

This procedure allocates to the molecule at 0 one A 
peak in each of the hexad sets surrounding the points 
1,2,3,4^6, 6 ; the moat remote B peak of each neighbor¬ 
ing triad set; the near C peak of each neighboring 
dyad set. Drawing corresponding hexagons around 
other molecules all the A, B and C peaks are filled in. 
The six nearest A and B peaks arotmd 0 are contrib¬ 
uted, one each, by the molecules associated with the 
poaitioiis 1 , 2 ,3^4, 5 , 6 , and none of tliem by the molecule 
at 0 . 

So far the details of the skeleton and the positions 
of the aide chains attached to the molecules have 
been left out of account. Nevertheless, the 18 peaks 
per molecule in Crowfoot’s c-plane projection are 
given in the correct positiiras, on the assumption that 
there m conimotratiohs of atoms at the six slits. 

The fnil inve?%aticms will shortly be published, 
'fhey i^bw the .direct relation between the diagrams 
obtebed ftom the structure and all the diagrams 
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given by Crowfoot and include also an account of the 
geometric method of interpreting Patt 6 r 9 on*Harker 
diagrams in general, both for molecules and for mega- 
molecules. 

D. M. Wbinch 

Lowo ISIiANI) BlOLOaiCAL STATION, 

Gold Spkino Haoboe, li. I., N. Y. 

1-GLYCERIC ALDEHYDE AND TUMOR 
METABOLISM 

It was reported some years ago that dJ-glyceric 
aldehyde inhibits glycolysis of tumor cells.^ Under 
anaerobic conditions glycolysis is inhibited about 75 
per cent, by 10'^ M. and almost completely stoi)ped by 
LSx .lO'’® M. This applies to all malignant tumors, 
Le., to human and animal tumors, to spontaneous 
tumors and tumors transplanted or produced by car¬ 
cinogenic substances, to sarcoma as well as to carci¬ 
noma, whether filterable or non-filterable. The aerobic 
glycolysis of tumors is less sensitive to glyceric alde¬ 
hyde; 4x10^* M. are required for an inhibition of 
about 75 per cent. 

Some months ago .1, Nwdham and H. Lehmann® 
found that d-glyceric aldehyde does not affect glycol¬ 
ysis of embryos. Nor does it inlubit glycolysis of 
tumors, as we liave shown in a previous communica¬ 
tion.® The effect of dl-glyceric aldehyde thus seems 
to be due to the ]-form, and therefore it was of interest 
to examine the action of this isomeride. 

II. O. L. Fischer and E. Baer recently succeeded in 
preparing pure 1 -glyeerie aldehyde.* With this sub¬ 
stance experiments were carried out on tumor slices, 
and it was found that 1 -glyceric aidoiiyde is about twice 
as effective as the racemic form. A slight inliibilion 
(about 26 per cent.) of tbe anaerobic glycolysis of 
tumoi-s is obtained with concentrations as low oa 
3 X 10^ M., glycolysis is inhibited about 76 per cent, 
by 6x10 * M. l-glyceric aldehyde, and almost com¬ 
pletely stopped by 7.5x10 * M. (see Table 1). 

TABLE 1 

Anaerobic Gltcolvsis or Eat Sarcoma 39 


N, 

I'Olyccrle Aldehyde M/Utre 

(aecoud half hour) 

. 37.7 

3x10-* 27.2 

5 X 10-* 8.8 

7.5 X Kh* 3.7 


Under aerobic conditions 2 x 10 "® M, l-glyceric alde¬ 
hyde inhibits glycolysis about 75 per cent. 

1 B. Meaiiel, Klin. WocK, 8: 169, 1929. 

2.T. Nec^am and H. Lehmann, Bioohern^ ilowr., 31: 
1913, 1937. 

9 jB. . Mendel, F, Btrelitz and D. Mundell, Na/wrfi, 141: 
288, 1938, 

4 K. Baer and H. 0. L. Fiaohoi’, Bcienoe, July 29« p. 108. 
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The rotation of an aqueous solution of 1-glyoeric 
aldehyde, if kept in the ice-box, changes in a week's 
time from [a] ^"-14 to about -7. Dr. Baer has 
been able to restore the original optical activity of such 
a solution by evaporating it and heating the residue to 
55-60° C. in vacuo for 2 hours. We found that the 
decrease in optical rotation is not accompanied by any 
noticeable change in the biological activity; both solu¬ 
tions whether [ci] was -7 or -14 were found to 
inhibit glycolysis to the same degree when used in equal 
concentrations. 

As dl-glyccric aldehyde (0.5x10-2 M.) is known to 
inhibit respiration of brain cells, experiments were car¬ 
ried out to decide whether this effect is due to the I- or 
to the d-component. It w'as found that the inhibition 
is brought about nminly by 1-glyceric aldehyde, whereas 
the d-form has only a slight effect on respiration. (See 
figure). 

wiHgut Gl'ff A. 

d OU< 

5\ W ^ Ol^^c A. 
lo'^n U-A. 


G/yrA 




30 00 $0 Mi'wwtt* 

FiQ, 1. Effect of d* and 1-glycerie aldehyde on reapi- 
ration of rat brain (grey matter) Bingor Phosphate, 
pH = 7.4. 

The respiration of tumors is less sensitive to glyceric 
aldehyde than the respiration of brain, and the differ¬ 
ences between the two optical forma were found to be 
less marked in experiments on sarcoma 39. 

d- and Ugly ceric aldehyde are fermented at the same 
velocity by slices of rat liver under anaerobic condi¬ 
tions. 

Bkuno MwNDKn 
Frida Strelitz 
Dorotiit MundibUi 
Depabtmbnt of MrorcAL Bbsearch 
Banting Institute, 

Bniveesity or Toronto 


Oi/ dry 



A THEORY OF CORTICO-ADRENAL AND 
POST-PITUITARY INFLUENCE 
ON THE KIDNEY 

The possibility of an important relationship between 
the adrenal cortex and the posterior pituitary lobe in 
regard to their actions on the kidney has been dis¬ 
cussed in previous papers.^'®*’’ We have recently car¬ 
ried out experiments which confinn our earlier work 
and give fairly clear indication of the mode of action 
of the" hormones coucemod. Tests were made of re¬ 
sponses of female opossuujs to orally administered 
water, salt and urea, and the influence of coilioo- 
adrenal extract and post-pituitary solution (Squibb) 
was determined. Both normal and adrenalectomhced 
opossums were utilized, and more than three hundred 
separate experiments were made in this study. 

The results are gpiven in summary in Table 1. It 


TABLE 1 

Effect of (’ohtico-Aduknal Extract and I^ost-Pitcitakt 
Sodction {Squibb) on Urnal 8kcretion 




( 

Normal 

DpOdHUniR 

Adrenaloctom- 
lited opoHBunas 

Fluid 

admln- 

iHleredt 

Hormone 

adraJiilsterof] 

Average water 
output, cc.* 

(Concen¬ 
tration In 
mgin./cc. 

S 

X 

2 t 

S p 

Or 

Ig, 

If 

Concen- 
tratlon in 
mgm./cc. 

1 

1 1 

Water 

none . 

16.4 

0.21 4.61 

8.1 

0.32 6.68 


CO rtlcchad renal 
extract .... 

17.6 

0.32 3.58 

10.9 

0.30 4.91 


poHt pituitary 
solution .. . 

5.7 

6.60 18.2 

3.0 

1.72 26.0 

Nan 

none . 

cortJ co-ad renal 
extract .... 

1U.2 

7.12 0.61 

6.2 

7.50 10.2 

(0.9 %) 

22.0 

6.37 4.18 

12.2 

4.58 7,60 


poHt-pltuitary 
Rolutlon ... 

17.0 

10.0 6.77 

8.8 

11.1 10.3 

NaCl 

none . 

10.0 

7.60 40.8 

8.8 

4.20 38.0 

(0.9 %) 
plus 

cortlco adrehiii 
extract .... 

15.2 

0.31 27.2 

13.3 

3.31 3S.3 

Urea 

(2%) 

poHt-pItultary 
KoluUon ... 

14.8 

8.61 26.6 

... 

. 


t 20 cc./kllo bo<!y weight/2 hourN. 

* Each figure repreaenta an average of 12-21 metabolic nma. 
Water excretion on baala of cc/kllo nody welght/2 houra. 


will be observed that in every case the action of cortico- 
adronal extract on chloride excretion (per cc of urine) 
by the kidney is the direct opposite of that of the post- 
pituitary effect. Further, in every case the elimination 
of water under the influence of adrenal extract is 
greater than that under post-pituitaiy solution. It 
would app6ar that the latter hormone acts to bring 

1 H. SiJvette, Am, Jour, Ph^iol,, 117: 406, 1937. 

aH. Silvotte and S. W. Britton, Am, Jour. FhpHoh, 
121: 628, 1938. 

8 H. Silvette, Proc, Am, Physiol. $oe., fiftieth annual 
meeting, Baltimore, 1988, p. 186. 
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about a highly concentrated urinary output, containing 
laige amounts of both chlorides and urea, 'while the 
hormone of the adrenal cortex induces a large urinary 
volume having a relatively low concentration of urea 
and chloridcB. It is noteworthy, too, tliat the concen¬ 
trations of both urea and chlorides in the urine tend 
to vary togetlicr, in one direction or the other, accord¬ 
ing to the hormone used. 

A true diuretic substance is sfiid to be one which 
will “consistently and reproducibly elevate the urine 
flow, as determined by catheterizcd specimens in well- 
controlled experiments, from moderate rather than 
very low levels; the diuresis should reach a rate at 
h*ast comparable to that observed after a moderate 
dose of water, and it should persist for a period of at 
least 30 minutes.”* In our experiments the hormone 
of the adn'nal coHex as a diuretic factor fulfils these 
<?onditionH in every res[>ecf:. 

The hypothesis that the cortico-adrenal hormone acts 
as a diuretic agent and in antagonism to the anti¬ 
diuretic hormone of the posterior lobe of the pituitary 
explains the puzzling fact that hypophysecitomized ani¬ 
mals show only a transient polyuria, while animals 
from which the posterior lobe alone is removed show a 
j)ersistent diuresis. When the posterior lobe only is 
excised, lack of its antidiuretic hormone plus the pres¬ 
ence of the diuretic adrenal hormone would lead to 
polyuria through decreased water reabsorptiou from 
the renal tubules. When both lobes ore removed, the 
uncompensated activity of the diuretic cortico-adrenal 
hormone would persist until the adrenal cortex (in the 
absence of the corticoadrenotropic hormone of the an¬ 
terior lobe) becomes atrophic, at which time both 
posterior-lobe untidiuretic hormone and cortico-adrenal 
diuretic hormone would be absent from the blood¬ 
stream and polyuria would disappear. 

From many considerations, now omitted for lack of 
space, it appears that while post-pituitary action may 
be exerted chiefly in the direction of inhibition of the 
aqueous portion of urinary excretion by the kidney, 
the influence of cortico-adrenal extract (in so far as 
its renal action is concerned) is directed towards in¬ 
creased water elimination. Thus the present ejcperi- 
ments seem to establish the physiological antagonism of 
the post-pituitary and cortjco-adrenal principles in 
their action on urinary secretion. 

H. Sjlvkttk, 

E. B. Squibb Fellow in Physiology 
8 . W. Britton 

Bbtsiological Laboratort, 

Univiirbity or VmoiNU 
Keucal School 

^H. W, gmith, *'The Physiology of the Kidney,^’ New 
Tork, 1937, p. 220, 


ISOLATION OF THE FUNGUS CAUSING THE 
RED STELE OR RED CORE DISEASE 
OF STRAWBERRIES 

A HKBious root rot of the strawberry was described 
in S(JOtland in 1926, under the name “Lanarkshire dis¬ 
ease.”* The term ‘^red core root” was proposed for the 
disease in 1929,^ as being descriptive of its most char¬ 
acteristic symptom. A disease presumably identical 
with “red core root” was first reported in the United 
States in 1935 from Illinois, under the name “black- 
stelo root rot.”* In 3937* the “black stele” or “red 
stela” disease was reported from Virginia, Maryland, 
New Jersey, New York and Michigan, in addition to 
Illinois. This disease now appears to be spreading in 
the Middle Atlantic States and is becoming decidedly 
injurious in restricted areas where soil and climate 
are favorable to its development. 

The red-st^ie disease may be easily distinguished 
from other strawberry root rots by the fact that the 
causal organism, while completely destroying fine, 
fibrous roots, advances up the central cylinders of 
lai:ger roots, killing the interiors and causing them to 
turn dark red, while the surrounding cortex still ap¬ 
pears olive and healthy. The fungus eventually ad¬ 
vances to the stem of the plant, but apparently does 
not invade it. The larger roots die gradually, begin¬ 
ning at the distal ends, some time after the steles have 
been killed. As a consequence of the injury to the 
root system, affected plants wilt, older leaves die, and 
newly fonned leaves remain very small with conspicu¬ 
ously short petioles. Badly diseased plants often suo- 
cunib during the heat of spring and summer, but lightly 
affected plants grow normally through the summer, 
only to suffer a renewed attack by the fungus late in 
the season. 

Red stele was first attributed to such causes as poor 
cultural conditions and parasitism by mycorrhizal 
fungi and by Pythiura species. Since 1929^ there 
appears to have been general agreement that the dis¬ 
ease is caused by an undetermined species of Phy- 
tophthora. Oospores of the Pbytophthora type occur 
commonly and abundantly in diseased roots, and spo¬ 
rangia and zoospores characteTistio of the species may 
be induced by submerging rt»cently infected young 
fibrous roots in cool water for a period of 18 hours 

1 Claude W. Wardlaw, * ‘ Lanarkshire Strawberry Dis¬ 
ease, a Report for the Use of Growers (with preface hy 
Professor J. M. F. Drummond)'^ Carluke (Scot.). 
Printed by J. Bell, 1926, Issued by Botany Department, 
University of Glasgow. 

2 Nora L. Alcock, Gard. Chron., (86); 14-15, iUus., 
1920. 

a H. W. Anderson, Phytopathology^ 25: 6, 1036. 

* J. B. Demar«i )0 and G, M. Darrow, U. S. D. A, Plant 
Vis. JUpfr., 21 (22): 394-390, December 1, 1987. 

» Nora L. Alcock, op, oit. 
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or more. However^ a surv^ey of the literature discloaes 
that previous attempts to isolate the fungus and grow 
it in pure culture have been unsuccessful. In the ab¬ 
sence of x>ure cultures of the oiganism^ it has necessar¬ 
ily been impossible to prove conclusively that the asso¬ 
ciated Phytophthora causes the disease. 

The present note reports successful isolation of the 
Phytophthora from strawberry roots, proof of its 
pathogenicity, and some comments on its behavior in 
culture. 

The fungus was isolated in November, 1937, from 
roots of diseased strawbciry plants growing on the 
U. S. Plortieullural Station farm at BeltsviUe, Md. 
Fall roots were W(dl developed at the time, and the 
fungus was actively attacking the distal tibrous roots 
and had advanced a short distance up the steles of 
some of the main roots. Large roots with diseasi^ 
steles but healthy cortex were thoroughly washed in 
sterile water, the cortex was carefully removed under 
aseptic conditions, and the upper 2 cm of the diseased 
zones were cut in pieces about 5 mm long. The pieces 
were mounted in a hardened drop of water agar on a 
coverglass, covered with an additional drop of agar, 
and inverted over a Van Tioghom cell, (irowth of 
hyphae was followed under the microscope, and either 
developing hyphae or the entire root pieces, wliichever 
seemed advisable from ap])eaTaticcs, were transferred 
U> test-tubes. Approximately 50 per cent, of the pieces 
yielded Phytophthora in pure culture, o)' contaminated 
only with bacteria, whicli were later eliminated from 
ti)e cultures. A similar series of isolations from dis¬ 
eased plants collected by l)r. H. W. Anderson near 
Vermilion, 111., late in March, 1938, yielded only 4 
cultures of PhyU^phthora out of 45 isolations, most of 
the others giviiig a species of Pythium which evidently 
follows the J^hytophthora very closely in the roots. 

Pathogenicity was proved by inoculating mycelial 
cultures and zoospoix^s to roots of potted strawberry 
plants wliich had been previously rooted from nmners 
in autoclaved soil. Zoospore inoculation proved to be 
the simplest method. Abundant infection and some 
oospore production in fltie roots was present six days 
after inomdation. Under greenhouse conditions wilt¬ 


ing began three weeks after modulation, and at th^s 
time the root systems were almost eompletely destroyed, 
showing all the characteristic symptoms of natnrally 
infected plants. The organism was recovered in pure 
culture from inoculated plants by the method used in 
the original isolations, from the reddened stoles of 
affected larger roots* Uninoculated check plants 
remained healthy. 

The identity of the species is still being investigated. 
As had previously been detomained** on its host plant, 
the fungus belongs to the group of Phytophthoras 
having large, non-papillate sporangia, comparatively 
large oospores and predominatingly amphigenous an- 
thoridia; but cultural and cross-inoculation studies 
have so far faihal to place it accurately in any 
described spe<des. 

In culture, the Phytophthora grows best on oatmeal 
agar and in canned pea broth,’ and pomewliat less rap¬ 
idly on lima-bean agar. GroMth is unsatisfactory on 
all other media tried, including coniweal agar. Neither 
sporangia nor oospores have occurred in the culture 
media tested up to the present time, but sporangia 
and zoospores develop in abundance when small blocks 
of mycelium, growr^ in thin layers of lima-boau ugar,. 
are shallowly irrigated with cool tap water. The fun¬ 
gus has a relatively low temperature range, mycelium 
being killed in one week at 30’ C., while zoospores are 
produced at 10’ C., but are inhibited at 22’ C., the 
range of maximum production lying between 14’ and 
18° C. It is perhaps needless to point out that, 
togetiier with mechanical distribution of diseased plant 
parts, zoog^wro dispersal constitutes the principal 
means of spreading the disease in the Held. 

Spore and sporangial meaaurefments of the American 
red-stele organism come well within the range described 
for the Phytophthora associated with the Lanarkshire 
disease in Scotland, and since the symptoms are also 
similar in most respects, it appears probable that the 
two diseases are identical. 

H. F, BAiiiT 
J. B. Dnmmt 

Bubeau or Plant Inuustby, 

IT. S, Bbpaetmekt or Aobicultuee 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE MEASUREMENT OF THE EXTERNAL 
FORCE IN WALKING 

Foe an adequate study of human locomotion it is . 
necessary to measure with considerable precision the 
force exerted on the substratum by the foot at each 
instant during progression. Since this force is the 
resultant of the force of gravity and the reaction to 


the acceleration of the body at the moment, its measure¬ 
ment provides a means of determining the acceleration 
and so of the force concerned in the movement of the 
body as a whole. Three measurements are necesaary if 
the force is to be known both aa to magnitode and 

nbid. 

TL. H. l#eonian, JT. ra* Apit, JSiBp, 

13), 86 pp., 1934. 
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direetion* This oftn best be tteeoi&pliahed by measuring 
tbe force in three eonstant directions^ in practise .the 
three axes of rectangular coordinates. 

In <wder to know the torque with which this force 
acts on the body, it is necessary, in addition, to know 
the position of the force. Since the horizontal com¬ 
ponents arc situated in the plane of the platform upon 
which the subject walks, it is only necessary to deter* 
mine the position of the vertical component in the 
horizontal plane to effect a complete determination of 
the force. This position was detennined by Elftman 
and Msiiter^ from cinematic records of the distribution 
of pressure in the solo of the foot, but it can be more 
easily ardiieved with the apparatus here described. 

The base of the apparatus is so arranged that it ttan 
be suspended between two tables. Resting on this base 
are four veitica) compression springs, supporting the 
lower of two platforms. When a forcui is exerted on 
the platform at any point the total compression in tlie 
springs measures the vertical component of the force, 
The relative distribution of this force between the 
springs depends on the position of the vertical com¬ 
ponent with respect to the ]>lane of the platform. The 
quantities to be measured are three in number; it is 
most convenient to use the vertical diRplacemeiit of the 
platform at points 1, 2 and 3 of the diagram. If the 
displacement is calibrated in terms of the toniQ re¬ 
quired to produce it, the sum of the displacements at 
points 1 and 3 will give the total vertical force and the 
position of this force can be obtained by equating 
moments, Although designed for the investigation of 
movement, this apparatus can also be uised for the 
more traditional measurement of the position of the 
center od! gravity when the body is stationary. 



i'lo. 1 


The hmdaontal componente of force may be mea¬ 
sured by means of the displacement of the lower plat- 

^ H. $hEtiaan aad J. Manter, Bomirca, SO: 4fi4,1034. 


form in the horizontal plane, sinoe tids dopemlv oa 
bending of the springs with respeet to their vertical 
axes. This was proven to be a reliable method by 
Manter in his investigations on feline locomotion in 
this laboratory. Witli the human subject it has been 
preferable to measure the horizontal components by 
moans of a second platform, parallel to the lower one 
blit separated from it by ball bearings and attached to 
horizontal springs. From the displacement of the 
upper platform the components of the force in the 
direction of movement and lateral to it can be obtained. 

The problem of recording the five displacements may 
be met in various ways. For walking it bos been ade¬ 
quately accomplished by lever systems so arranged that 
the displacements arc magnified without distortion and 
produce niovoments of indicating levers, all five of 
which are located in one plane. The indicating levers 
arc photographed with a high-speed cinc-camora, the 
actual speed of which is calculated from the oscillations 
of a pendulum placed in the photographic field. This 
camera also provides a record of the position of the 
foot. For analysis of locomotion another camera is 
used simultaneously to record the position of tlie entire 
individual, walking behind a rectangular grid. 

HeRBEKT EliPTMAN 

Columbia Ur^iVKKSiTY 

A PHOTOELECTRIC COLORIMETER 

This apparatus is the result of an attempt to con¬ 
struct a photoelectric colorimeter which is relatively 
inexpensive but both highly accurate and sensitive. 
Many of the colorimeters available measure the current 
produced by a single j)hotoelectrk* cell, a procedure 
which requires a constant light source, the constancy of 
which is maintained by variable resistances in the lamp 
circuit,^by a trickle chargor on to a storage battery,® 
or by a diaphragm placed between the lamp and 
absorption coll.® Some of the difilculties with this 
method of employing a single cell arise from the varia¬ 
tions in the current produced by the cell caused by 
fatigue and changing temperature. These difficulties 
can be avoided or minimized by using a variable resis¬ 
tance and a galvanometer as a null point indicator to 
balance the output of two photoelectric cells connected 
in opposition.*^ Goudsmit and Summerson^ employed 
a balanced circuit, but efteoted tlie balance by changing 
the thickness of the layer of solution through which one 
of the beams of light passed. 

I A. Weil, Bojence, 79: 593, 1934. 

2K. a. Evelyn and A. J. Cipriani, Jimr, BioL Chem., 
117: 365-369, 1937. 

a I. M. JJiller, Jour. Biot. Chem., 115: S15-322, 1936. 

*C. Bhoard and N. H. Sandford, Joun tnh. and Clin. 
Med,, 14: 538-674, 1929; 15: 483--489, 1930; Am. Jour. 
Clin. Path., 3: 406-430, 1933. 

Hartmann, d. Phyaiol, 39: 412-449, 1937, 

« A. Ooudsmit, Jr., and W. H, Summerson, Jout. Riel. 
Chem., lili 481-433,1936, 
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' inntrdlbnt herein described utilizes a balanced 
but the balance is achieved by the use of a 
variable resistaiace in circuit of one of the photoelectric 
cells. The apparatus consists of a Leeds and Northrup 
2420-O galvanometer, the light of which has been re- 
placed by a 21 c-p, headlight bulb supplied with a 
7-volt cuiTcnt from a transformer fed by ordinary 
house current (110 volts, alternating current). One 
photoelectric cell (General Electric, Cat. No. 4120833 
G 1) is fastened to each side of the galvanometer box 
after a small window has been out to allow the passage 
of light. Interposed between the lamp and the photo> 
electric cells are 2-inch square light filters, selected 
from molded filters of Coming Glass Works to trans¬ 
mit only light of the wave-length absorbed by the 
substance being analyzed, and absorption cells made 
by drilling a 3-inch hole in a 1-inch Lucile block (du 
Pont). The filters, absorption colls and photoelectric 
cells are shielded to exclude all light Kave that coming 
from the lamp. The photoelectric cells are connected 
in opposition with a decade resistance (Leeds and 
Northrup, Cat. No. 3076) in the circuit to reduce the 
output of the left photoelectric cell. The apparatus is 
illustrated in Fig, 1. The materials and parts cost 
about one hundred dollars. 




Fio. 1. Schematic drawing of pbotoelectrie colorimeter. 
Upper drawing—vertical view. Lower drawing—frontal 
view. 


The colorimeter has been employed so far only in 
the detemiintioh of creatinine concentrations, using the 
alkaline picrate method. For this Coming filters No. 
428 were used. The alkaline picrate diluted 1: 2 with 
water i« placed in both the right and left absorption 


colls and the galvanometer balanced, the reading in 
ohms representing the blank. After this blank deter»- 
mination the fluid is removed from the right cell by 
suction. To 20 cc of a creatinine solution 10 co of 
alkaline picrate is added and the right absorption cell 
filled with the mixture. The galvanometer is balanced 
72 minutes after the creatinine and alkaline picrate are 
mixed. The blank is subtracted from this read nig. A 
calibration curve, based on triplicate detemiinations of 
dilute creatinine solutions, is shown in Fig. 2. The 
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Fig. 2. Calibration curve of determinattous of crea¬ 
tinine concentrations with photoelectric colorimeter. 

instrument is most accurate in determining low concen¬ 
trations. 

A filter may be substituted for the left absorption 
cell and a receptacle containing a test-tube used in 
place of the Lucite cell on the right. The Lucite cells 
have given more accurate reaulte and, while test-tubes 
can be used more conveniently, we have preferred to 
retain the more accurate and slower method. 

K. Hake 
R. E. Phipps 

Cornell University Meuical Oolleob, 

New York 
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LOGIC AND PROBABILITY IN PHYSICS' 

By Dr. CHARLES GALTON DARWIN 
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The history of the development of physics in the 
iirst quarter of the twentieth century will rank as one 
of the greatest in the advancement of knowledge, but 
it will also rank as one of the most curious in the his¬ 
tory of human thought. In 1901 Planck started the 
quantum theoiy. Even this was curious. He was try¬ 
ing to find out the law of complete radiation by the 
use of ordinary statistical methods, and observed that 
he got his answer at what should have been the last 
stage but one of his work. The last stage would have 
involved proceeding to a limit, and he found that he 
got the experimental answer without doing so, and an 
absurd answer if he did. The work went rather deep 

* Concluding portion of the address of the president of 
the seetiou of mathematical and physical science of the 
British Association for the Advancement of Scionoo, meet¬ 
ing at Cambridge from August 17 to 24. 


into statistical theory and there were many for long 
afterwards who were not convinced of its compelling 
force, but it waa the great merit of Planck that he 
knew that he had got something involving a quite revo¬ 
lutionary idea—the quantum. In succeeding years 
other phenomena were seen to involve the same revo¬ 
lutionary idea: Einstein^s theory of the photoelectric 
effect and of the ionization produced hy x-rays, his 
tluK)ry of specific heats, later improved by Debye, 
and Bohr^s theory of spectra. All these things fitted 
in quite obviously with the quantum, but quite as 
obviously they violently contradicted the physics of 
the nineteenth century. What should a man think 
about a beam of light which according to Einstein 
had to be composed of arrows, whereas a hundred 
years earlier Fresnel had proved that it was a sys- 
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wa^^^llhat does a rational being do when 
faceAwith twMtinitually contradictory but both in- 
dubit^le piecefl of evidence? It was a nice test for 
the critical spirit, and it revoaU'd a wdde divergence 
of choicoa. In making a Jiistorieal judgment long 
after the event, one of the hardest things to do is to 
recall the relative scale of importance which con¬ 
temporaries wore inclined to attach to the different 
branches of their subject. 

The statistical theory of matter had already been 
well established by the work of Maxwell, Boltzmann 
and Gibbs, but it w'as not regarded as an essential part 
of a general mathematical-physical education. For 
example, in the various courses I was advised to under¬ 
take during my undergraduate career, no one at any 
stage ever suggeated to me that 1 should learn anything 
about the kinetic theory of gases. I think that that 
period was iuie when the Cambridge mathematical 
school was not at its best, and. very probably a little 
more was done at other places, but, to judge by the 
available text-books in any language, statistical theory 
was not regarded as one of the prime subjects of 
study, as it would be now. The period was essentially 
dynamic, and as such it was moderately easy for it to 
take in the new ideas of relativity, to which indeed 
the experinumtal work of the last century had been 
leading. But there was no common habit of thought 
on statistical lines, and bo there was a sharp separation 
of opinion. The seniors, impressed with the vast ma.ss 
of successful physics of the niuet(*enth century, with 
only a rather general knowledge of statistical theory 
but no facility of thought in it, found the new ideas 
completely contrary to their convictions. Such men 
would think tlmt these ideas depended on the difficult 
and unfamiliar conceptions of statistics and would be 
in(;lined to judge that there must be a fallacy in the 
statistics which would l>c cleared up later. On the 
other iiand, the laboratory workers, dealing with atoms 
and elofarofis from day to day, could not fail to bo 
more impressed with the discontinuous j)henomena and 
the beautiful way tlie.se could be ex])lained by the 
quantum. Siudi men would cheerfully aceexit the 
Bohr orbits ns a com])lete explanation of the hydrogen 
spectrum, and certainly in many cases would be actu¬ 
ally ignorant of the difficulty, the monstrous absurdity, 
of supposing that a sharp jump from one orbit to 
another could be responsible for a. train of waves 
shown by the spectroscope to be lasting for quite a 
long time. So the majority of rational beings behaved 
in the natural human way of managing to forget all 
the disagreeable facts. But not every oiu?, for there 
were Bohr and other loaders who re<5ognized the diffi¬ 
culties on both sides but could still maintain an atti¬ 
tude of balance and could believe that from somewhere 
tlmre would come a higher synthesis by which every¬ 
thing would be fitted together. 


As time went on the quantum got obviously stronger 
and stronger, and began to invade more flolda. The 
nuclear atom in the bauds of Bohr showed itself 
capable of giving all the broad details of the periodic 
table of chemistiy, still with nothing done to meet 
the awful difficulties of optical theory. But about 
1925, guided by the correspondence things 

were moving towards a tentative theory of the re¬ 
fractive index, and it was this that finally suggested 
the break in the contradictions. Acting on a hint 
given by the theory of refraction, Heisenberg was led 
to the suggestion that the contradictions of atomic 
theory would disax>pear if one adopted tlie idea of 
non-commututive algebra in dealing with the motions 
of electrons in an atom. Then the floodgates broke 
and the whole new quantum tlieory burst forth. It 
Would of course Ix^ an incomplete account of it not to 
mention the quite different apfiroach made indepen¬ 
dently by de Broglie and Schrodinger. If we are to 
tracts this to its origin we must go back a century to 
Hamilton, for it w'as his work in geometrical optics 
which showed how a. wave of short wave-length could 
be treated as a ray. It was de Broglie who worked out 
the modern analogies, but It was Schrodinger who suc¬ 
ceeded in giving its full I’orra, and by the invention of 
the watw~function placed in the hands of the mathe- 
rnalicians the most powerful of wenx>on8 for the tech¬ 
nical discussion of atomic problems. 

At first the work was of a formal kind, obviously 
right, and a complete synthesis of the rival doctrines 
of particle and wave mechanics, but there is a very 
interesting point that has gradually emergtsd in con¬ 
nection with the discovery. In his first paper Heisen¬ 
berg laid great stress on the idea of building theory 
only on directly observable quantities. It is not very 
clear how the distinction was drawn. The electron's 
orbit is certainly not observable, but is it less so than 
the electric force which is the amplitude in the light¬ 
wave emitted by the atom ? It has aeemod to me that 
it was not this idea of using the observable that was 
the merit of his work, but rather the contrary—the 
capacity for carrying through a formal mathematical 
analogy without ever asking what it all meant in terms 
of observable things. However that may be, it was 
only a year later that he remedied the de^fect by mak¬ 
ing a picture of his process by means of the uncer¬ 
tainty principle. I may remind you tliat the uncer¬ 
tainty principle asserts that it is simulta¬ 

neously to measure the position and velocity of any 
body, because the measurement of either inevitably 
produces a cliange of indet^irminate amount in the 
other. The subject has been so often discussed Biat 
I am not going into it now, but os it concema the 
center of my argument, I want to omphasiac its nega¬ 
tive aide, which ns I thmk is much the most 
In tbls rdle the uncertainty principle is to be 
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AB the argoment used to defeat the old-fashioned physi¬ 
cist who olaiina that there is at any rate ideally no limit 
to the accur£M5y with which both position and velocity 
can be siraultaneouBly measured. He has to admit the 
correotness of experiments such as the Compton effect, 
and we show him that by bis own admission he will be 
defeated. On the positive side the principle is not so 
useful, because once we have seen the rciasoii for the 
failure of classical iilejis, we had bett(*r take advantage 
of the full technique of the quantum mechanics. Here 
my fwint is that the uncertainty principle showed up 
a fallacy in the old arguments about causality, arirl it 
M’lis a i’allncy about which we were so unt^onsciou.s that 
we did not even know we were making it. It is now 
easy to see that there was nothing wrong with the old 
iiii'erenee that if I know nli about the present J. can 
iorccast the future exactly; the trouble was the impos¬ 
sibility of knowing tiie present. Once this is 8e<m the 
whole argument becomes obvious, but nobody saw it 
until Heisenberg. We had somehow to avoid the com- 
])iilsory causality of the old mechanics, and there 
swmed no loophole allowing us to do so until the uii- 
(*ertaiiily principle. Knowing what w’o now know Ave 
may ask why no one discovered the loophole by apply¬ 
ing a strict analysis, for example, by the use of syni- 
bolic logic. Such an analysis would presumably have 
n*voaled the fault, but the trouble is that it would also 
have revealed other unwarranted assumptions wliich 
we have made but which we do not in the least want 
to doubt, HO that it would not really have helped in 
pinning down the exact point of error. It is invention, 
not oriticisjn, that leads to the advance of knowk'dge. 
Following up the later history of the subject, the 
success of Heisenberg in exploiting the idea of observ¬ 
ables for atoms seemed to repeat the brilliant success 
of Einstein twenty years earlier in using the same idea 
over relativity. It seemed to imply that what was 
wanted in physics was to free ourselves of all abstrac¬ 
tions and only make theories about real things. There 
grew up a great cult of doubting the reality of unob¬ 
served things, and then a curious thing was found j the 
charm did not work again, and only a few minor things 
have come out of it. The. work of the new quantum 
theory has in fact run most surprisiugly in the opx>o- 
site direction. The technique is largely concerned with 
wave-functions, which are quantities much more ab¬ 
stract tluin anything in classical mechanics. There i» 
certainly nothing observable, or even pieturable, about 
waves propagating tliemselves in many-dimensional 
space with absolutely unknowable phase, and with in¬ 
tensity controlled by the curious extraneous rule of 
normaiiaatiou. Largely by the use of these wave-func¬ 
tions the whole of atomic physics has been reduced to 
order, and 80 has molecular physios, except that it 
yields probl^ank in which so many eksetrona are mter- 


aeting that a full discussion is no£' fKible. 
doctrine of theorizing only about obs^vables wjis not 
really a useful doctrine; it merely provided a germi¬ 
nating idea. In fact, we may well ask what an ob¬ 
servable is, and if we go at all beyond direct sensa¬ 
tions, which as physicists we (?ertainly intend to do, 
the answer becomes perfectly indefinite. This opinion 
1 heard admirably expressed a few years ago by the 
latti Professor Ehrenfeat. It was in a physics meet¬ 
ing in Copenhagen and some one was proposing a way 
out of certain dififteultics which involved, as lie main¬ 
tained, a reversion to the cult of the observable. Pro¬ 
fessor Ehrenfeat said: “To believe that one can make 
X>hysical theories without metaphysics and without un- 
oh.servable quantities, that is one of the diseases of 
childhood —das ist cine kmdf^rknmhhrit ” 

I have dwelt at some length on the history of the 
quantum tlieory btH’ause 1 tliink it serves as an analogy 
to tljo deeper question of M'hat is wrong with the old 
logical processes, dust as we used to feel the all-per¬ 
vading compulsive fonn^ of causality, so we, feel the 
ali-pervading force of jmre logic. Just as we felt 
that classical mechanics provided no room for any¬ 
thing bi^yond itstdf, so we feel that the old logic is the 
only admissible kind of reasoning. We know that 
certain things led to th<‘ old quantum theory and ob¬ 
stinately refused to ht into mt^hiinics, and we know 
that the princix>Ie of probability can cover many things 
outside the old logic. Many men tried to force the 
([uaiitum theory into the classical system, and many 
are still trying to bring probability within the fold 
of the old logic. 1 do not believe it can be done. This 
is not the occasion, nor have I the capacity, for a deep 
argument on the place of in-obubility in logic, but one 
of the most convincing ways of setung it may be found 
in the consideration of another branch of physical 
tluwry, the kinetic theory of gases. 

In the early days of kinetic thet)ry tlie central prob¬ 
lem was the law of distribution of velocities of the 
molecules and attempts wore made to prove the law 
absolutely from dynamics, but the ]>roeesa alw'uys 
failed. Maxwell made the assumption that with the 
lapse of time a system of molecules would pass through 
all possible phaaes. There are technical difficulties in 
the discussion of this assumption which have never 
been overcome, and it is quite uncertain if it is even 
true. Indeed Kelvin, who disliked the whole kinetic 
theory, argued with some force that the only examples 
any one could give contradicted the principle—for ex¬ 
ample, the motion of the planets. The greatest con¬ 
tribution to the subject was that of Gibbs, who recog¬ 
nized that there had to be a big assumption somewhere 
and made it quite frankly and without attempt at 
justification. The works of Gibbs are not easy read¬ 
ing; in botli his great works he attends to every detail 
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with a parti<^larity that is really rather tedious, 
whereas his basio ideas are thrown at the reader almost 
without explanation. The idea of a canonical en¬ 
semble is a really bountiful idea once you understand 
it, but where does it come from? An ensemble ia an 
idea which will be unfamiliar to many, so 1 had better 
explain it. We w^ant to know something? about the 
beharior of a coinplioaled system composed of a great 
many parts; say we want to know the pnvqsnre of the 
gas in some v^essel. If W(! tried to attack the question 
by pure niechanics, we should be faced with an enor¬ 
mous number of mechanical equations for the motion a 
of the molecules, and even if these could be solved the 
solution would be of no use, because it would dej>end 
on the initial positions and velocities of the molecules, 
and these we should not know. Instead of trying this 
impossible and useless task, Gibbs considers a very 
large ntnnber of possible states of motion of the set 
of molecules, which have some character in comuion, 
such as their total energy, but which are otherwise un- 
relaled. Tliougli each specimen of the motions is quite 
independent of all tlm others, he looks at them all 
together; this explains the word ememb^e--] do not 
know why he had to take a French word—and makes 
the assumption that the pressure of the gas is correctly 
given by the average of all the specimens. The actual 
gas in the vessel at any instant is one of the specimens; 
in its motion it pusses into (iorifigunitit>ns correspond¬ 
ing to others, but only after a fantastically long time 
would it go through even a perceptible fraction of the 
whole ensemble. Gibbs is assuming that the behavior 
of the actual gas will be determined by the average of 
the uncountable millions of speciinens in the ensemble. 
Almost at the start one iinds oneself presented with the 
ensemble with hardly an attempt to explain where it 
comes from or why it is right, and the beginner is 
usually troubled by the fact that, though the subject 
is obvit>usIy mechnnical, all the mcchaiucH he labori¬ 
ously learned in his youth seem to have faded uito 
comparative uninif)oriance. There are various kinds 
of ensemble, the chief of which is the canonical, corre¬ 
sponding to all the possible motions of the gas which 
would have the same lemj>erature. Later, almost as a 
concession to human frailty, Gibbs introduces the 
miero-cnnonical ensemble, composed of much fewer 
.specimens hecausee they all have exactly the same 
energy'. This is usually welcomed by the beginner 
because it seems closer to his familiar mechanics, but 
with more experience he will realize that the gap is still 
so great that he is really no better off, and he may as 
well accept the more general idea at once. 

With the old mechanics all this involved ideas which 
for many readers were distinctly hard to accept. The 
principle of probability, embodied in the averaging 
over the enaeniblc, was frankly laid on top of the logi¬ 


cal principles of Newtonian mechanics, and to any one 
believing that probability would ultimately be brought 
down to the old logic the association was most repel¬ 
lent. But we can now see that Gibbs was a prophet 
far ahead of his time—and indeed, to be frank, far 
ahead of his own knowledge—for the new mechanics 
accommodates the onsemble very much more easily 
than did the old. The new mechanics has shown us 
that it is impoHsiblo to know how the individual mole¬ 
cules arc' moving, because when one undertakes an 
experiment to see, that experiment automatically alters 
the condition of the gas and so fails to tell wdiat was 
wanted, the state of the moleciiles without the experi¬ 
ment. In the old days one used to feel that the validity 
of Gibbs's idea would Im spoiled by some skilful ex¬ 
perimenter who would really observe the motions of 
the individual modules and would therefore rule out 
the legitimacy of averaging over the wholf^ ensemble, 
but W(t now knoM^ that there is no danger of this. 
The real gas iii tlu* vessel is not m-erely one specimen 
of the ensemble, unrecognizable only be(*ause of our 
clumsiness; it is itself the whole of the ensemble. We 
used to tliink of the gas as cif/icr in the state A, or in 
the state B, or in C, but according to the new physics 
we imvo to think of it as in all the .states A and B and 
C. The distinction is typical of the change wc must 
make in our habits of thought, and most of us resist 
this cliange .strongly, for we And we can hardly help 
asking: ‘*B»jt which state was it really in?^^ As I have 
said, we used to be ashamed of ignorance, but we must 
now realize that th».v ignorance is one of the things that 
makes the world possible. The principle of probabil¬ 
ity, which used to ho loosely superposed on the old 
logical i)rinciple, is now with the new mechanics fully 
united with it in a higher synthesis. 

Before leaving Gibbs I would like to refer to one 
thing in his book, where I think he has not even yet 
come into his own. He considers various types of 
ensemble of increasing generality. In the micro- 
canonical the members all have the same energy. Now 
we never know the exact energy of the gas in a vessel, 
so that a better idea is the wider one of a gas at a 
given temperature, which therefore has a certain range 
of admissible energies. This is roprosented by Gibbs's 
canonical ensemble, and it is the main one that he 
uses. In both these the number of atoms in the en¬ 
semble is constant. But in the last chapt(?r of his 
book Gibbs introduces a still wider ensemble. He 
calls the ones with a constant number of atoms petit» 
enBembltiSf which 1 shall translate as petty ensembles, 
and regards them as parts of a grand enseinj^le in 
which the total number of atoms is not fixed. He 
uses the idea to some extent in connection with semi- 
permeable membi'anes, but on the whole does not get 
far with it. As in much of Gibbs's work, it is the idea 
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itself, irather than what he does with it, that is im¬ 
portant. This idea of the grand ensemble is not yet 
ineorporated in the new physios. In the quantum 
theory we take a number of electrons and nuclei and, 
allowing for tlieir interactions, we construct something 
that is practically the canonical ensemble. But we take 
fixed numl)ers of tliem—this is partly reflected in the 
technical process of using normalized wave-functions. 
Now in an experiment dealing with a largo fiumber 
oi particles AVe are never really sure e.vactly how many 
there are, and to assume tJ)is number is much like as¬ 
suming a constant energy for them. If the canonical 
ensemble is u better idea than the micro-canonical, then 
the grand ensemble is superior to the petty en 9 <‘mble. 
Tn the new^ mechanics nobody has yet succeeded in 
making anything of it, or has made any prt>posal how 
to do so, but I will venture to forecast that when s()rue 
ot our present difficulties in the quantum theory are 
cleared up, it will be found that wc shall be using the 
grand ensemble with its indefinite number of atoms. 

Bevertiug to my main tlieiric, what is the moral of 
all thisf It is that the now ]diysics has definitely 
shown that nature has no sharii edges, and if there 
is a slight fuzziness mherent in absolutely all the facts 
of the world, then w'o must be wrong if we attempt to 
draw a picture in hard outline. In the old days it 
looked as if the world had hard outlines, and the old 
logic was the appropriate machinery for its discussion. 
Things went wrong when it was found necessary to 
call in the help of the i)rinciple of probability; this 
appeared first as an alien, but there was hope in the 
old days that the alien might be naturalized. It has 
resisted the process and we now recognize that it can 
not bo assimilated, bt*cause it provides the necessaiy 
step to a wider reason, tliat of the new fuzzy world 
of the quantum theory, a vrorld which is not contained 
in the old. How far it will be possible to make a full 
synthesis of the new and the old I do not know, hut 
I like to think there is something in my analogy from 
the history of the quantum theory, and to suppose 
that we are still in the condition correspondirig to the 
old quantum theory, and that some day a real synthesis 
will be made like that of tlic new quantum theory, so 
that there will be only one thing in the world that has 
not indefinite outlines, and that will be a new reformed 
principle of reasoning. 

r may fitly conclude this part of my subject by re¬ 
turning to the point from which I started. As an 
example of what the ordinary man regards as correct 
J*easoning I quoted some words of Sherlock Hobnes. 

I must now confess that I was not quite sincere in my 
quotation; the impression 1 gave was the impression 
the reader carries away, but on examining the text I 
was interested to find that the great detective had him¬ 
self arrived at the ideas I have been putting forward. 

the sentence before he said “No, no; I never guess. 


It is a shocking habit destmetive of'"the ]ogic.al fac- 
ulty,” he had said: “I could only say what was the 
balance of probability—I did not expect to be at all 
accurate,” The mast«ir-mind uses the word logic in its 
modem sense. 

There may bo a feeling among some that the very 
general suggestions I have boon making'are open to 
every sort of criticism. Perhaps they are right; as I 
have said, it is part of my doctrine that the details 
of a physieist^si philosophy do not matter much. But 
whether it is wrong or right, my next point is one on 
which I do very much liope that there may be a con- 
wmsuH of agi*eemcnt. This is that the subject of 
probability ought to piny an enormously grciater part 
in our raathciriatical-physiefll education. I do not 
merely mean that every one should nttend a course on 
the subject at the university, but that it should be 
made to permeate the whole of the mathematical and 
scientific teaching not only at the university but also 
at school. To the beet of my recollecdiou in my own 
education I first met the subject of probability at about 
the age of thirteen in connection with problems of 
drawing black and whit(‘ balls out of bags, and my next 
eiicoimtcr was not till the age of twenty-three, when 
T read a book—I think it wa.s on the advice of Ruther¬ 
ford—on the kinetic theory of gases. Things are 
better now, but mathematicians are still so interested 
in the study of rigorous proof that all the emphasis 
goes against the study of probability, 

Its elements should be part of a general education 
also, as may be illustrated by an example. Every 
month the Ministry of Transport publishes a report 
giving the number of fatal road accidents. Whenever 
the number goes up there is an outcry against the 
motorists, and w’henevt^r down, of congratulation for 
the increased efficiency of the police. No journalist 
ever seems to consider what should Ix^ the natural fluc¬ 
tuations of this number. A statistician answers at 
once that the natural fluctuation will be the square 
root of the total number, and apart from obviems sea¬ 
sonal effects that is in fact about wdiat the accidents 
show; the number is roughly 500 ™ 25. The proof of 
this docs not call for any difficult mathematics, neither 
the error function nor even Stirling's formula, but can 
be done completely by the simple use of the binomial 
Uitwora. There is no mathematical difficulty that 
should trouble a clever boy of 15; it is only the train 
of thought that is unfamiliar, and it is just this un- 
familiarity that is the fault of our education. The 
ideas and processes connected with the inaccuracy of 
oil physical quantities are much easier to understand 
than many ideas that a boy has to acquire in the course 
of his studies; it is only that at present they are not 
taught, and so when met they are found difficult. 

This is not the place to describe a revised scheme 
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of education. I would only aay that it is not special 
new courses that are needed, but rather a change in 
tlve spirit of our old courses. When a boy learns about 
the weighing machine, emphasise its sensitivity and 
consider the length of time that must be taken for the 
weighing. When he has a problem on projectiles, 
make him consider the zone of danger and not merely 
tlie point of fall. At a rather higher level, but still 
I should hope at school, introduce the idea id' a distri¬ 
bution law; for example, in doing c<*ntral orbits work 
out liutherford’a law oi* scattering. Calculate the 
fluctuations of d<‘nsity of n ga*s, or the gn»u pings in 
time of the scintillations of a particles. All these 
things ought to bi? examples of a familiar train of 
thought, and not merely a liighly specializixi side 
braniih of mat hematics llrst. met n t tlie university. It 
is the in(M>r]>oration of })rohabi]ity in the other subjects 
on which 1 w’ant to insist, but there will of course re¬ 


main some higher aspects—^things iike least squares ot * 
significance tests—which are stiH to be treated in 
separate university courses. Even these I should hope 
would come to be recognized as subjects of central 
interest and not, as they are at present, relegated to 
a remote comer of specialized study. 

If these refomiB arc carried out I shall hope that 
generations will grow'’ up which have a facility that 
few of us at pi*osent pos.sess in thinking about the 
world in tlio way which the quantum theory has shown 
to be the time one. Tlie inaccuracies and uncertainties 
of the world will be recognized as one of its essential 
features. Inaccuracy in the world will not be aisso- 
ciated with inaccuracy of tliouglit, and the result will 
be not only a more sensible view about the things of 
ordinary life, but ultimately, as I hoxie, a fuller 
and better understanding of the basis of natural 
philosophy. 


SCIENTIFIC EVENTS 


NATIONAL PARKS 

pRKsniENT Roosevkut bas approved a recent act of 
Congress, marking an important step towards the final 
establishment of the proposed Isle Royalo National 
Park in the State of Michigan. This act provides that 
all lands purchased by tlie Federal Government for 
conservation or forestation purposes within the author¬ 
ized park bitundaries, with funds heretofore allocated 
and made available by executive order, or otherwise, 
shall bi^ made a part of the park as fully as if origi¬ 
nally acquired for that purpose. 

The establishment of the Isle Hoyale National Park 
was authorized by the act of Congress approved on 
March 3, 1931. Isle Hoyale, the largest island in Lake 
Superior, is rich in wildlife and is famous for its 
copper mines worked by Indians before the advent of 
white men. It is situated just within the internatioual 
boundary separating Canada and the United States, 
being 50 miles northwest of Keweenaw Point, Michi¬ 
gan, and 20 miles southeast of the nearest Canadian 
mainland at Thunder Cape, Isle Royale measures 44 
miles in length and 9 miles in width, including an area 
of 205 square miles. To date, 102,000 acres of land 
have boon acquired under the executive order, leaving 
approximately 19,000 acres under contract to be pur¬ 
chased or in condemnation. The State of Michigan, 
which has appropriated $100,000 toward the acquisi¬ 
tion of private rights on the island, must also cede ex¬ 
clusive jurisdiction to the United States over the lands 
acquired directly by the Federal Government before 
the park will be fully established. 

Two days before his term as Chief Executive ex¬ 
pired on March 4, 1909, Theodore Roosevelt by ex* 
ocutivc order established the Mount Olympus National 


Monument. An act was passed during the closing 
hours of the last session of Congress creating the 
Olympic National Park with the Mount Olympus Na¬ 
tional Monument as a nucleus. It provides for the 
immediate inclusion of 634,000 acres, nearly twice the 
area of tlic Mount Olympus National Monument, and 
in addition authorizes the President to add to this 
acreage lands from the Olympic National Forest and 
any lands that may lie acquired by gift or purchase 
up to 898,292 acres. The region comprising the park 
i.s one of rugged ice-capped peaks and dark but vividly 
green *‘rain forests’’ of giant moss-festooned spruce 
and fir; of lake-studdi^d flowering meadows forming 
natural gardens. Through its deep canyons streams 
fed by the waters of molting glaciers almve find their 
outlet in the Pacific. 

Purchase by tbo Federal Government of the last re¬ 
maining land needed to complete the Great Smoky 
Mountains National Park in the wilderness of North 
Carolina and Tennessee has been announced. The act 
provides an appropriation for the National Park 
Service with which it will be possible to acquire 
26,000 acres of land in Tennesw. Ail but the rela¬ 
tively small amount of land remaining to be boug^it 
gradually lias been acquired since 1926 by the states 
with private donations and with state and federal 
funds. Private funds were matched, dollar for dollar, 
up to $5,000,000 by the Rockefeller Foundation aa 
a memorial to Laura Spelman Bockefeller, mother 
of John 1). Bockefeller, Jr. The Great Smoky Moun¬ 
tains National Park area so far acquired has been 
undnr the jurisdiction of the National Park Servioe 
simse 1930. With the money now available, the final 
steps can be taken toward eompMon imd 
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dedication of the park. To date title to 410,000 acres 
within the prescribed boundary is in the name of the 
United States, of which North Carolina purchased and 
gave title to approximately 184,752 acres, and Ten¬ 
nessee 166,921 acres. Also 59,394 acres were pur¬ 
chased with emergency funds authorized by executive 
order, at a cost of about one and a half million dollars, 
leaving the approximately 26,000 acres in Tennessee, 
the purchaf»e of which now is possible. 

FIELD WORK OF THE PHILADELPHIA 
ACADEMY OF NATURAL SCIENCES 

Eighteen expeditions and field projects have btH_*n 
c^urried on for tl^e Philadolphiu Academy of Natural 
Sciences during 1938, which include the following: 

Jacqut?s Franeine, of Philadelphia, lived four months 
(luring the late wint<^r and sj^ring with a pai'ty of 
Swampy Crc(* Indiana in the inaccessible wilderness 
of the Ijabrador Penin.snla collecting mammals. He 
and Paul Millard, a French trapper, were fi<»wii by 
airplane Si'une five hundred miles north of Quebec in 
tin; middle of last March. Arriving at the (.^rees’ en- 
(umpimint, they shared with them the hardships of 
short rations and 40 below zero blizzards until the 
H[>ring thaws made it possible for the grou]> to migrate 
by canoe down the unmapped Kowashajuiska River, 
about the size of the Connecticut River, south to the 
Ihidson^M Bay Post where the Indian furs were tnuh^d. 

In Mexico, R. R. M, thirjienter, trustee of the acad ¬ 
emy, collected birds and mammals during March with 
Harold T. Green of the staff, and H. Radclyffc Roberts 
is collecting grasshoppers in the higlilands north of 
Mexico City under the auspices of the acadi»my and 
of the American Philosophical Society. 

In tlie West Indies James Bond continued his sur¬ 
vey of bird life and distribution, and at Madagascar, 
off the coast of Africa, Charles Lambertou is making a 
collection of insects. 

Dr. Edgar B. Howard is carrying on his field re- 
seiirchoH for early man in North America, both in 
Florida and at Nebraska. He is accompanied by Mal¬ 
colm Lloyd and Edward Page, Jr. Dr. Francis W. 
Pennell, assisted by a grant of the American Philo¬ 
sophical Society, is gathering botanical material in 
Utah and Colorado; and in Florida John Cadbury 
made a collection of insects during the month of 
March. 

From Dutch New Guinea, one of the la-st frontiers 
of undisturbed wild life, Dillon Ripley returned with a 
largo collection of zoological material, including birds, 
shells, plants and fish which be collected while a mem¬ 
ber of the Denison-CTOokett Expedition to the soutliern 
Pacific. 

The B. de Schauonsee Zoological Survey of Siam 
is continuing its fourth year of research and the col¬ 
lecting birds and mammals, and Charles I^im- 


roso is doing similar work in India. An expedition 
sponsored by the academy and the Peabody Museum of 
Harvard College is seeking traces of early man in 
northern India, Java and the Philippines. During the 
past six months George Vanderbilt has continued mak' 
ing collections for the fish department, while he has 
been at Hawaii and the adjacent islands. In South 
America, M. A. Carriker, Jr., and Gordon Howes con¬ 
tinued their study of bird migrations and distribution 
in Bolivia, and to the north in Columbia, Kiell von 
Snddeni is collecting birds. 

THE FOURTH INTERNATIONAL CONGRESS 
OF COMPARATIVE PATHOLOGY 

The fourth International Congi-eas of Comparative 
Pathology will meet in Rome, from May 15 to 20, 
1939, under the official auspices of the Italian Govern¬ 
ment, with headquarters at the National Council for 
Researclies, Piazzalo delle Scienze. 

Professor Pietro Rondoni, member of the Italian 
Academy and director of the Cancer Institute and of 
the Institute of General Pathology of the University 
of Milan, i.s president of the congress, and Professor 
Vittorio Zavagli, direi^tor of the Experimental Station 
for Animal Prophylactics, Rome, is secretary. The 
vice-presid(mt8 are: Senior Professor Nicola Pende, 
din*ctor of the Institute of Pathology and Medical 
Methodology of the Royal University, Rome; Pro¬ 
fessor Alessandro Lanfranchi, director of tlie Insti¬ 
tute of Pathology and Veterinary Medical Clinic of 
the Royal University of Bologna; Professor Lionello 
Petri, diretdor of the Institute of Phytopatliology, 
Mmi.stry of Agriculture, Rome, and Dr. Ugo Fras- 
cherelli, general secretary of the National Council for 
Researches, Rome, is the general shcretary. 

All meetings will be hold at the Royal University 
and at the Institute for Public Health. The official 
languages will be Italian, English, French, German 
and Spanish. 

The congTijss, which is of a purely scientific nature, 
has as its object the comparative study of pathology 
in human beings, animals and plants, bearing particu¬ 
larly upon diseases common to several groups of or¬ 
ganisms and upon general organic reactions, viewing 
all biological as well as economic and social correla¬ 
tions. It will meet in three sections: Human Medi¬ 
cine, Veterinary Medicine and Phytopathology. There 
will be reports on ultra virus diseases, heredity in 
pathology, the function of tlie associated antigenea 
and regressive processes in plants. 

In order to render more complete and more inter¬ 
esting the study of the various problems and to briug 
about closer mutual relations among the students o£ 
related sciences, the main subjects which are on the 
agenda will be reported on and discussed before on 
assembly of all the sections. 
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The papers sent to the various sections must be re¬ 
lated to the main subjects and be as concise as pos¬ 
sible. A summary of about one hundred words must 
reach the secretariat not later than March 31, 1939. 
The organiziug conuiiittee will make a final decision 
in regard to the ucccfptanee of papers. It is provided 
thal it may accept papers bearing upon other subjects, 
if they are of particular importance and originality. 

THE INTERNATIONAL GEOLOGICAL 
CONGRESS 

The eighteenth session of the Intemational Geo¬ 
logical Congress will be held in London from July 31 
to August 8, 1940. 

At a special meeting recently called by the Geolog¬ 
ical Society of I.rondon and attended by representa¬ 
tives of kindretl societies, public bodies ami personal 
donors to the congress funds, it was decided to entrust 
the preparation and organization of the congress to a 
general organizing committee. It was also decided to 
vest the executive authority of the general organizing 
committee in an executive committee and to recom¬ 
mend to the bureau of the corjgress that the ofticers 
of the general organizing and execmtive committees be 
the officers (jf the congress. Tliese committees W’cre 
unanimously elected. It was further agreed that the 
power to add to the membership of the geiieral or¬ 
ganizing committee and the executive committee be 
vested in the council of the Geological Society of 
London. 

Offici^rs of the general organizing committee are: 
Uonorartf President 

Sir William Bragg, preBidcut of the Koval Society. 
Honorary Afemhcnt 

The Right Honoiahle "i’lic Lord Proflideat of His Maj¬ 
esty's Most nononi!)le Privy Council. 

The Lord Lieutenant of the County of Loudon. 

The Right Honorable The Lord Mayor of London. 

The Chairman of the Loudon County Council. 

The Chancellor of the University of Cambridge. 

The Chancellor of the University of London. 

The Chancellor of the University of Oxford. 

The Chancellor of the University of St. Andrews. 

The President of the Royal Society. 

The Presideiit of the Royal Society of Edinburgh. 

The I)iroctor-<3eneral of the Ordnance Sur\^cy. 

The Hydrogniphor of the Navy, 

The Director of the British Mufwmm (Natural History). 
The Director of the Royal Botanical Gardens, Kew. 

The Right Honorable Viscount Bears ted, ehairman of the 
Shell Transport and Trading Co. 

The Right Honorable Lord Cadman of Silverdale, chair¬ 
man of the Anglo-Irauian Oil Co. 

Sir John B. Flott, formerly director of the Geological Sur¬ 
vey of Grr^at Britain. 

Dr. Alfred Harkor, St. John’s Collogo, Canribridge. 


Sir Thomas Holland, principal and vice-chancellor of the 
University of Edinburgh. 

Sir Albert Seward, South KenBington. 

R. I. Watson, Esq., director of tho Burmah Oil Co. 
Professor W. W, Watts, emeritus professor of geology in 
the Imperial College of Science and Technology. 

Sir Arthur Smith Woodward, Haywards Heath, Sussex* 

Oncers 

Vice-presidentH; the president of the Geological Society 
of London and the director of the Geological Survey 
of Great Britain. 

General Secretaries: Dr, W. P. P. McLintoek, deputy di¬ 
rector of the Geological Stirvey of Great Britain, and 
professor W. B. R. King, University College, London. 
Treasurer: F. N. Ashcroft, London. 

No professional title is required from thase register¬ 
ing as member.s of the congress. Nevertheless, the ex¬ 
cursions organized before and after the session will be 
more especially reserved for the members w-ho are geol¬ 
ogists, ge<jgraphers and mining enginet»rs, and for 
others who devote th(‘rnselvea to the study or practice 
of some branch of geology. 

Proposed subjects for discussion are: 

Magnetic Differentiation. 

Mcjtiisomatic ProccHHes in Metamorphism. 

Calcdonida in Northwest Europe. 

Rhythm in Bediiaeutation. 

The Geology of Iron-Ore Deposits. 

Tho Geology of Coal Beams. 

The Geology of Petroleum, 

Tho Geology of Sea and Ocean Floors. 

The Btnitigrnphical Limits of tho Ordovician System. 
The Pliocene-Pleistocene Boundary. 

Tho Distribution of Early Vertebrates. 

Faunal Facies and Zonal Correlation* 

Earth Movtunents and Evolution. 

The Geological Rijsidts of Applied Geophysics. 

An elaborate program of excursions to be taken 
before, during and after the congress has been ar¬ 
ranged. Requests for further information should be 
addressed to tlie General Secretaries, Intemational 
Geological Congress, Geological Survey and Museum, 
Exhibition Road, South Kenaington, London, S.W. 7. 
The address for foreign telegrams and cables is 
Incongeol, Lt)ndon. 

SYMPOSIA AT THE MILWAUKEE MEETING 
OF THE AMERICAN CHEMICAL SOCIETY 

Sym?osia at the meeting of the American Chemical 
Society, meeting in Milwaukee from September 5 to 9, 
are reported in Industrial and Engineering Chemistry, 
The Division of Agricultural and Pood Chemistry 
has arranged a symposium on the Industrial Utiliza¬ 
tion of Agricultural Products, in which the Division 
of Biological Cheiniatry and possibly the- Division 
of Industrial and Engineering Chemistry will eo- 
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operate. In addition a joint Byrnposium on vitaniins 
and another on patents will l>e sponsored by the 
division in cooperation with the Divisions of Bio¬ 
logical Chemistry and of Medicinal Cliemistry. These 
three divisions have arranged vitamin syni^josia for 
the past seven meetings. 

The Division of Colloid Chemistry, together with 
the Division of Physical and Inorganic Chemistry, 
has arranged a symposium on the I’hysical Chemistry 
of the Proteins. Invitations to participate have been 
accepted by Drs. Tjangmuir, Cohn, Kirkwood, Muc- 
Ilines, Eyring, Stanley, lUndellKTger, Abramson and 
Koets. In addition to the symposium on proteins, the 
Division of Physical and Inorganic Chemistry is spon¬ 
soring symposia on the d<*termination of tratH'S—whieh 
inembers tif the microchemicul division arc invited to 
attend—on liquid ammonia and on nindear chemistry. 

The Division of Industrial and Enginerjring (Chem¬ 
istry will take part in thnnj symposia as follows: Unit 
Proc<*sses, organized by R. Norris Shreve; Surface 
Active Agents, with E, E. Barttdl as chairman; and 
Eleetrica! Insulating Materials, organized by the Sub¬ 
committee on Chemistry, Conference on Electrical In¬ 
sulation, National Research Council, with F. L. Miller 
as chairman. 

The Division of Organic Chemistry will cooperate 
with tile Division of Sugar Chemistry and Technology 
in a Symposium on Nomenclature of the Sugars and 
Their Derivatives and prol>ably with the Division of 
I Physical ami Inorganic Chemistry in the symposium 
on Reactions in Liquid Ammonia. 

THE ANNUAL SUMMER MEETING OF THE 
AMERICAN MATHEMATICAL SOCIETY 

Thk forty-fourth annual summer meeting of the 
American Mathematical Society, to l>e held from Sep¬ 
tember 6 to 9, at Columbia University, New York City, 
will l>e devoted in large part to the celebration of the 
fiftieth anniversary of the founding of the society. 
While there will be ten sectional mectingH for the 
presentation of the usual short, papers embodying ilm 
results of recent mathematical research, the main sci¬ 
entific feature will be the program of invited ad¬ 
dresses designed to review some part of the progress 
of mathematics during the half centur>» of the life of 
the society. Speakers and their subjects are as follows: 
R. Ci Archibald, Browri University, **History of the 
American Mathematical Society, 1888-1938^'; G. D. 


Birkhoff, Harvard University, Fifty Years of Amer¬ 
ican Mathematics^^; E. T. Bell, California Institute of 
Technology, ^‘Pifty Years of Algebra in America, 
1888-1938”; G. C. Evans, University of California at 
IjOs Angeles, “Diricblet Problems”; E. J. MeShane, 
University of Virginia, **Recent Developments in the 
Calculus of Variations”; J. F. Ritt, Columbia Univer¬ 
sity, ‘‘Algebraic Aspects of the Tlieory of Differential 
Equatiofis”; J. L. Synge, University of Toi-onto, ‘^Hy- 
drodynamical Stability”; T. Y. Thomas, Princeton 
University, “Recent Trends in Geometry”; Norbert 
Wiener, MassachusettB Institute of Technology, “The 
Historical Background of Harmonic Analysis,” and 
R. L. Wilder, University of Michigan, “The Sphere in 
Topology.” The society is publishing a volume con¬ 
taining these addresses, except Professor Archibald’s, 
under the title of “Semicentennial Addresses.” It is 
publinljing also a history of the society by Professor 
Archibald. 

The opening session of tlie jubilee celebration will 
be marked by the prtsenee of delegates from over fifty 
scientific and learned societies, including approxi¬ 
mately thirty foreign mathematical societies, those 
American and Canadian scientific societies whose in¬ 
terests are most closely related to mathematiCrS, and 
such organizations of general scientific interests as the 
National Research Council, the National Academy of 
Seiepces and the American Association for the Ad¬ 
vancement of Science. The address at this meeting 
will be delivered by President Nicholas Murray Butler, 
of Columbia University. 

The committee on the semi-centennial celebration is 
attempting to arrange a meeting distinguished not only 
for its scientific program, but marked also by a birth¬ 
day spirit of good fellowship. A particularly festive 
occasion will be the ‘Tiirthday” dinner, at which the 
society will honor its principal founder and first sec¬ 
retary, Professor Emeritus Thomas Scott Fiskc, of 
Columbia University, who more than any other one 
person was responsible for the organization of the New 
York Mathematical Society at a meeting of six per¬ 
sons on November 24, 1888. It was this organization 
wliich six years later changed its name to the Amer¬ 
ican Mathematical Society. 

In connection with the meeting, there will be an 
exhibit of mathematical manuscripts, books, models 
and instniments, an’anged by Professor David Eugene 
Smith. 


SCIENTIFIC NOTES AND NEWS 

A MEKTiNG of the representatives of the American ford estate. A discussion was proposed concerning 
and British Associations for the Advancement of cooperation between the two associations, and per- 
Science was planm^i prior to the Cambridge meeting haps witli the corre-sponding associations of other 
of the British Association at Lord Rayleigh’s Chclms- nations, on international scientific relations, more 
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especially problems arising from the impact of sci¬ 
ence on the social order. The American delegates 
included Professor George D, Birkhoff, retiring pres¬ 
ident of the American Association, and Dr. F. R. 
Moulton, permanent secretary. In addition to Lord 
Rayleigh, president, the British Association repre¬ 
sentatives included Dr. J. J. R. Howerth, secretary 
of the British Association, and Sir Richard Gregory, 
editor of Nah^n’. 

Amkricans on the program oi' the im^eting of the 
British Association for the Advancfnnent of Science 
now meeting at Cambridgt? include: t)r. Harlow Shap- 
ley, Paine professor of practical astronomy and di¬ 
rector of the Ifarvard t/ol,Icge Ohservat(/ry, “Meta- 
galactic Gradients and the Expanding Universe 
IlyjKithesis’’; Dr. R. W. Wood, professor of experi¬ 
mental physics at the Johns noj)kiiis University, 
“Diffraction Gratings for Astrophysieal Purposes”; 
Dr. J. H. Van VUn-k, professor of physics at Har¬ 
vard University, “The Molecular Field and the Deter¬ 
mination of Very Low TemfKiratureH,” and Dr. George 
D. Birklioff, Perkins professor of matliematics and 
dean of the Faculty of Arts and ScienccK of Harvard 
University, “Analytic Deformations.” 

The honorary degree of doctor of science was con¬ 
ferred by the Uruv^-rsity of Oxford in July on Dr, 
Harvey Cushing, Sterling professor of neurology 
emeritus of Yale University and Moseley professor of 
surgery emeritus at the Harvard Medical School. Be¬ 
fore the ceremony a luncheon was given in his honor 
by the vici.'-chancellor of the university. 

In addition to the election as foreign associates of 
the Paris Academy of Sciences of Professor T, H. 
Morgan and Sir William Bragg, already announced in 
Science, Nature reporta the election of Professor T. 
Ix^vi-Civita, emeritus professor of mechanics in the 
University of Padua. 

Delegates attending the recent conference of the 
International Medical Congress for Psychotherapy, 
which met at Oxford during the last week in July, paid 
tribute to Professor Freud, who recently left Austria 
and has taken up his residence in London. In a tele¬ 
gram sent to him the delegates said: “We reeogniaie 
our indobtedne.ss to you for your brilliant contribu¬ 
tions to psychological medicine, and wi.sh you health, 
happiness and tranquility in your new surroundings 
in England.” 

Dr. Arthur C. Christie, surgeon, formerly presi- 
dent of the Medical Society of the District of Colum¬ 
bia, has received the second Dr. Frank E. Gibson 
Award in recognition meritoiioua contributions to 
medical science.” The prize is presented by the 
Washington Medical and Surgical Society and is 


named in honor of Dr, Gibson, permanent treaiurer of 
the society. 

Dr. Herbert F. Pkythkrch, director of the Beau¬ 
fort, N. C., laboratory of the U. S. Bureau of Fisheries, 
has been awarded the gold medal of the North Caro¬ 
lina Academy of Science for his paper on “The Life 
Cycle of a Sporozoan Parasite of the Oyster,” pre¬ 
sented at the 1938 mcN^ting of the society in Raleigh. 

The Keith l^rize of the Royal Society of Edinburgh 
has been awarded to Dr. H. S. Ruse, professor of pure 
and applied mathematics at University College, South¬ 
ampton, for hi.s paper “On the Geometry of Dirac’s 
Equations and their Expression in Tensor Form” and 
for other papers. The Neill Prize has been awarded 
to Professor William J. Hamilton, St. Bartliolomew’s 
Hospital Medical College, for his eontributions to the 
embryology of the ferret and other work. 

Nature reports that the Gold Medal of the Britisli . 
Institution of Mining and Metallurgy has been 
awarded to Professor S. J. Truseott, “in recognition 
of his services in the advancement of tlio sciem^e and 
practice of mining and metallurgy, with siM?eial refer¬ 
ence to his services in technological education.” The 
Consolidated Gold Fields of South Africa, Ltd. Gold 
Medal has lN>en awarded to Professor H. V. A. Briscoe, 
“in recognition of his re.searchcs on the sampling and 
proi>erties of industrial dusts”; the Consolidated Gold 
Fields of South Africa, Ltd. Premium of forty guineas 
has bmi awarded conjointly to Dr. Janet W. Mat- 
tliews, P. F. Holt and Miss Phyllis M. Sanderson, “in 
recognition of their work, in as.sooiation with Professor 
H. V. A. Briscoe, on the sampling and properties in 
industrial dusts,” 

Professor Thomas Benjamin Davie, professor of 
pathology in the University of Bristol, has been ap¬ 
pointed to the George Holt chair of pathology from 
October 1, in succession to Professor J. H, Dible, now 
professor of pathology in the Post-graduate Medical 
School, London. 

Db. Clovis Vincent, head of a private clinic for 
brain surgery in Paris, has been appointed to a newly 
established chair of brain surgery in the School of 
Medicine of the University of I^aris. 

Dr. T. G. Delbbidgb, manager of the Research and 
Development Department of the Atlantic Reffning 
Company, Philadelphia, has been elected president of 
tile American Society for Testing Materials. W. M. 
Barr, chief chemical and metallurgical engineer of the 
Union Pacide Railroad Company, has been elected 
vice-president. 

Dr. Gustavus August Eisbn, fonherjy curator 
of the Califomia Academy of Scienees^ iatct oon^OfBMl V 
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with the U* S* Department of A^cnculturc, celebrated 
his nioety-fir^t birthday on August 2. 

1>B. Francjois A- GiLKiiiLAK, pTofes$or of pharmacy 
in the School of Pharmacy of the Oregon State Col- 
lege^ has been appointed dean of science at the col¬ 
lege- He succeeds Dr. E. L. Packard, who has btwome 
dean of general research for the state system of higher 
education and has been made director of the Institute 
of Marine Biology. Dr. Packard will also continue as 
head of the department of geology’ at the college. 

Dk. J. L. Di 5EN, associate professor of silviculture 
at ihe Pennsylvania State College, and N. A. Christen¬ 
sen, of the California Institute of Teclinology, have 
been appoinli'd deans of the schools of forestry and 
engineering, respectively, of the Colorado State 
(V>IJe’go. 

At the University of Maryland, Fred II. lieinbach 
has be<‘n appointed professor of animal husbandry to 
succeed K. A. Clark, who recently accepted the man¬ 
agership of Oldfields Farm at Galena. tTaines H. 
Old house Im-s been made instructor and aasistaut in 
the department of animal husbandry. Dr. Kenneth 
L. Turk, assistant professor in the extension depart¬ 
ment of animal husbandry at Cornell University, has 
been appointed professor of dairy husbandry, to suc¬ 
ceed Professor L. W. Ingham, who recently accepted a 
position at the National Farm School at Doylesiown, 
l^a. 

l)tt. CiiiPFOiU) S. IjRonard, for the past ten years a 
director of research in the pharmaceutical industry, 
has been appointed assistant professor of pharmacol¬ 
ogy in the College of Medicine of the University of 
Vermont. 

IIOBACK J. Andrews, of the U. S. Foi'est Service, 
who has been in charge of a survey of the forest re¬ 
sources of the Pacific Northwest, has been appointed 
(-harles liathrop Pack professor of wild land utilixa- 
tioii in tlie School of Forestry and Conservation of the 
University of Michigan. The work will bo conducted 
as an expansion of the activities of tlie George Willis 
Pack Forestry Foundation directed by Professor W. 
y. Rainsdell and will be closoly a-ssociated with i^lated 
activities in the university, particularly in the Horace 
it. Itaekham School of Graduate Studies. 

Dr. EAt^FH Howard E'owi.er, fellow of Trinity Col¬ 
lege, has been reokoted to the John Humphrey Plum¬ 
mer professorship of mathematical physics at the Uni¬ 
versity of Cambridge. The London Times writes that 
Professor Fowler resigned from this chair on his ao- 
ceptanoo of the directorship of the National Physical 
Laborotoiy on the resignation of Professor W. L. 

but that he had been advised to withdraw his 
aeoeptance itf this post for reasons of health, and 


signified willingness to be reelected as professor of 
mathematical physics. 

Professor Mobbough P. O^RntEN, chairman of the 
department of mechanical engineering of the Univer¬ 
sity of California, has been appointed a civilian 
member of the U. S. Beach Erosion Board. 

James F. W'ilson, associate professor of animal 
husbandry in the College of Agriculture at Davis of 
the University of California, has beem made tech- 
nicul adviser to the conimitke on wool and other 
animal fibers of the American Standank Association. 

Howard J. Komin, who has been employed by the 
Division of Fishery Industrie.^ in the collection of 
fishery statistics during th<» past two years, has re- 
signed from the bureau to become a member of the 
Bureau of Biological Survey. 

The retirement is announced of Thomas Atbol 
Jfkyce, since 1932 deputy keci)er in eliarge of the sub¬ 
department of ethnography of the Briti.sh Museum. 
He was appointed in 1902 to the staff of the British 
Museum in the department of British and medieval 
uutiquities and ethnography. 

Dr. GEOitfiK L. Clark, professor of chemistry at the 
University’ of Illinoi.s, has returned from a five months' 
leave of absence spent in Europe. He visited forty 
university and institutional laboratories conducting 
x-ray work in Italy, Switzerland, France, Germany, 
Austria, Czechoslovakia, Holland, Belgium, England 
and Scotland. He also represented the United States 
on the occasion of the celebration in Berlin of the 
eightieth birthday of Professor Max Planck. 

William D. Campueli^, field reprt*sentative of the 
American Museum of Natural History, sailed on tlie 
Italian liner Conte di Savoia on August 0. He plans 
t() make a six months' expedition to Africa to collect 
sf)ecimens to be added to groups in Carl Akeley 
African Hall at the museum. Memlwjrs of tlie party 
will be Major W, V. D. Dickinson and Robert Kane, 
of the department of arts and preparations, who will 
as-sist in preservation of specimens and the prepara¬ 
tion of backgrounds for the habitat groups. 

A MEE*nN(j of the American Society of Pliotogram- 
metry will he held in New York on September 8 and 
9 at the headquarters of the American Geographical 
Society. Developments in commercial photograpluG 
equipment for map-making by aeroplane will bo de¬ 
scribed and exhibited. All available floor space of the 
society will be taken u}> by special exhibits. Included 
among subjeots to be discussed at the meeting are 
re<i€nt doyelopmonts in papers, emulsions and lena 
filters, the ideal aeroplane for aerial survey purposes^ 
photographic principles and their application in aerial 
photography. 

Ths fiftieth atmiveraary of the founding of the Yir^ 
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ginia Agricultural Experiment Station at the Virginia 
Polytochnie Institute, Blacksburg, Va., was celebrated 
on July 27 at a me<*ting held in conjunction with the 
Institute of Rural Affairs, The following program, 
presided over by Dr, John R. Hutcheson, director of 
the Virginia Agricultural Extension Division, was 
presented; ‘^Soino Results of Research at the Virginia 
Agricultural Experiment Station/' by Director A. W. 
Drinkurd, Jr.; “Some Results of Research at the Vir¬ 
ginia Truck Experiment Station/' by Director II. H. 
ZimmerJey, and **The Place of R/^search in Planning 
for Riiral Living/' by Dean W. C. Coffey, of the Uni¬ 
versity of Minnesota. 

Thk first program devoted to internationalism in 
science with the object of interi)reting the dangers 
confronting freedom of scientific thought was broad¬ 
cast by “Adventures in Science'' over the (k)luinhia 
network on August 12. Professor Edwin (L Conklin, 
of Princeton University, outlined sp<eific situations 
that exist in which scientific men and the scientific 
method of approaching problems are ladng restricted 
by war and political attitudes. Appearing on the pro¬ 


gram with Profesjsor Conklin was Dr* Paul B. S«ars, 
formerly of the University of Oklahoma, who was 
recently appointed professor at Oberlin College. Ad¬ 
ventures in Science" is one of the adult education 
fW'ries, presented under the guidance of the Adult 
Education Board of the Columbia Broadcasting Com¬ 
pany, of which Dr. Lyman Bryson, professor of edu¬ 
cation at Teachers (College^ Columbia University, is the 
chairman. 

A CABLE from San Juan, Puerto Rico, to The New 
York Timen states that according to a message re¬ 
ceived by Governor Blanton Win ship from PVederick 
Goykcndall, chairman of the board of trustees of Co¬ 
lumbia University, the cooj)eratif)n of t))e university 
with the University of Puerto Rico in the School of 
Tropical Medicine will be continued. This had been 
threatened by recent legislation eliminating the repro- 
aeiilation of Columbia Universjty on the board of 
trustees. The message wa.s in answer to one from. 
Governor Winship giving us.snrance that the provi¬ 
sions of the bill eliminating Columbia University were 
an “error" winch would be corrected. 


DISCUSSION 


THE VENOMOUS EFFECTS OF SOME 
ARIZONA SCORPIONS 

Dr. Baeeig^ .states that the relative harmlessncss of 
setfrpions in the United States is generally known. It 
seems that this statement ought not to go unchallenged. 
More lives have been lost in Arizona from the sting of 
the scorpion than from the bite or sting of any other 
venomous arthropod or rci)tile at least during the 
nine-year period since 1029. For a period of .six and 
one half years, Iwginning with 1029, there were re¬ 
corded twenty-five deaths resulting from the sting of 
the scorpion and only t(‘n deaths caused by the rattlo- 
snakc, gila monster and other juMSonous animals. 
Most of the deaths due to scorpion sling have occurred 
in the southern y)art of the state, particularly in the 
Salt River Valhy, and the victims have been children 
usually six years of age and under. The writer knows 
of one case in which an eight-year-old child suc¬ 
cumbed to a scoi-pion sting. 

In and around Mesa, Ariz., one commonly finds two 
species of scorpions, /.e., Vejoms spinigerus (Wood) 
and Centruroidcsi smlpturatm Ewing, A thinl species 
loss commonly taken is Hadfurun hirmtas Wood, the 
giant hairy scorpion.“ 

The effect of the vm)om of these scorpions was tested 
on white rals (the Wi.star strain) by {KTinitting the 

1 W. J. Baerg, Natural Bieiory, 42: 1, 42, June, 1938. 

2 Tentatively determined from H. E. Ewiiig's key in 

Scorpions of the Western Part of the IT, S." No. 
2730 of the Proceedings of the TJ. 8. National Museum, 
Vol. 73, Art. 9, pp. 1-24, 1928. 


scorpion to sting the experimental animal, usually in 
the hind foot where there is little or no fur and local 
reactions can more readily be observed. The sting of 
TT. hirsutus caused u awellirig in the region of the sting 
so that the toe.s were about twice their normal size. In 
the case of V. »pinigeruH a swelling likewise occurred, 
hut it was not nearly so great that produced by 
II. hirmtns. Other than the swelling none of the rats 
showed further effects from the venom of either of 
these two species. A slight nervousness was obsci’ifed, 
but this was attributed to fright rather than to the 
venom. After about the first live minutes the rats did 
not even avoid walking with the swollen foot, but the 
foot was sensitive, nn)re so than the others, when 
touched with forceps. Within two or three hours all 
signs of the sting had disappeared. 

In the case of the third species, C. sculpturatus, no 
local swelling was noticeable, altliough the foot was 
favored, but the reaction seemed to be general and 
neuropathic. Death occurred within a period varying 
from ten minutes to one and one half hours. A gen¬ 
eral description of events from the time of the sting 
until death may be stated as follows* Within one or 
two minutes after the sting the rat shows signs of ner¬ 
vousness by a gentle alternate patting of the front 
feet on the floor of the cage. Then tliero appears to 
be an itching in the nose as the rat frequently goes 
through vigorous cleaning reactions over that region* 
Soon the animal begins to sneeze and the nose drips 
a colorless fluid. This symptom reminds one of a 
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severe case of hay fever. The sneeaing continues and 
finally develox>B into convulsive reactions. At this 
time the animal is very sensitive to touch, bo that if 
even the fur is lightly touched the animal jumps and 
squeals. Salivation begins with the sneezing and con¬ 
tinues so that the mouth becomes quite frothy. At 
about this time the animal will insert its toe.^ within 
its mouth as though trying to dig out some object in 
its throat. Tn many of the cases urination and defeca- 
ti(»Ti result. The eyes are dull and glassy. In some 
animals the nose l>Jeftds. The hind legs become para¬ 
lyzed. Finally the animal falls on its side, breathes 
heavily and then gradually succumbs. Death seems to 
be due to edema of the lung. 

In the children observed the nmetions of the victims 
iii C, ftr^nlpturatiis are very similar to those shown by 
the white rut but extend over a greater period of time. 
In the east? of the eight-year-old child noted above, 
death o(»cum*d within seven hours after the sting. F. 
spinigeruH sting causes a local redness and swelling in 
the region of the sting. Sometimes a small white spot 
appears around the sting in addition to the above 
reactions. Tim writer has not observed any case of 
II. hirmtus sting in man. 

Upon request, the Institute of Hygiene of the De¬ 
partment of IhibJic Popotla, I). F., Mexico, 

graciously sent gi'atis two ampullae of their anti¬ 
scorpion serum prepartai for use on victims of C, 
and C. noxius, two deadly Mexican scorpions. 
This scrum was tried on rats stung by C. firuipturatus 
and found effective, even though the animals were in 
advanced stages of poisoning. Since then the aerum 
has b(n»n tried on human victims of U. s^'ulpiuratus. 
In all cases it has proved entirely elTective, and no 
deaths have result<?d from scorpion sting, even though 
the serum was used iji quite advanced stages of 
poisoning. 

H. L. STAHNKBi 

Iowa State Oolleos and 

Mesa Ukion High School, 

Mesa, Ariz. 

STIMULATION OF KUDZU CUTTINGS 

In view of its desirable growth characteriHtics in 
Hoil conservation work, kudzu is an important plant 
in the South. However, successful propagation of 
this plant from seeds and cuttings on a large scale 
has been limited. 

In October, 1937, the Horticultural Department of 
the TTniveraity of Georgia and the Soil Conservation 
Service, in Athens, started a cooperative project for 
the study of kudzu propagation. In the first green¬ 
house trial, three commercial synthetic hormone prod¬ 
ucts were used at recommended dilutions for recom¬ 
mended durations. The results given in Table I were 
obtained after fourteen days. 


TABLK I 


Commercial 

product 

No. 

net out 

No. 

rooted 

No. 

unrooted 

Per cent, - 
of cuttingi 
rooted 

‘A’ lUUito .... 

75 

61 

22 

08 

‘A’ Htandard .. 

76 

54 

11 

85 

‘ir Dilute _ 

76 

40 

24 

01 

ur Standard .. 

76 

47 

27 

U3 

‘fV Dilute _ 

72 

48 

23 

67 

Standard .. 

76 

39 

27 

62 

Untreated .... 

76 

38 

33 

51 


The results from this trial indicated that cuttings 
treated with hormones produced a higher percentage 
of strikes than untreated ones. However, the most 
noticeable effect was the increase in size and number 
(►f roots per cutting. This indication was considered 
sufficient to justify a second trial, using the material 
that had given the best results. In addition to this 
superior hormone product, it was decided to include 
a comparative test using potassium y)ermajiganate, 
one ounce to eight gallons of water t'or thirty minutes, 
which had given good results in previous tests with 
ornamentals. The results obtained after a thirty-day 
jjcriod are given in Table II. 

TAB1.15 II 



No. 

planted 

No. 

rooted 

No. 

unrooted 

Per cent, 
rooted 

Uheck uo. treatment 

302 

128 

174 

42,4 

W ’ Standard . 

30(^ 

160 

140 

53.3 

Standard 4^ .... 

160 

90 

00 

60 

‘A’ Standard + + ,.. 
iNttaasium 

291) 

127 

172 

42.5 

Pcrinaaganato .. 

150 

129 

21 

80 


The second trial con finned the indications of the 
first in liiat tlm treated rooted cuttings showed an in¬ 
crease in the number and size of roots over the un¬ 
treated ones. The indications are that the x^otaBsium 
permanganate is superior to any hormone product yet 
tested for kudzii, both as to loercentage of strike and 
size and number of roots developed. The stimulating 
results obtained through the use of potassium per¬ 
manganate warrant further studies. 

M. C. Myers 

Roy a. Bowden 

IlORTlCULTXmAL DlCI»T., 

University or Georgia 

F. E. Hariubty 

Soil (Conservation Service, 

Athens, Georgia 

"A CROSS-SECTION OF OUR TIME” 

As part of its activity in connection with the New 
York World’s Fair of 1939 the Westinghouse Com¬ 
pany is considering the preservation of a ‘^Cross-sec¬ 
tion of our Time” in a large capsule of copper alloy, 
to be deimaited deep in the earth at the site of the 
fair, with 'prox>er ceremony, some time late in Septem- 
b<jr of this year. The capsule, which has engaged con¬ 
siderable engineering and metallurgical att(?ntion, is to 
be so constructed as to last 5,060 years. The articles 
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in the interior, which are being selected with the advice 
of archeologists, historians, technical societies and 
others, are to be preserved in an inner glass crypt, 
filled with nitrogen or other inert gas. 

Though the interest and cot^peration of many scien¬ 
tific men has already been obtained through personal 
interview and by letter, we fwd tlmt the project needs 
and merits the suggestions and advice of as large a 
cross-section of the scientific community as possible. 
Many questions present themselves, such as: What 
method should bt.* used for the preservation of the 
items in the “Time (,!apsule''7 Should books be re¬ 
duced to microfilm, and will this last? What books, 


what small physical objects, vrhat pictures, etc., wiU 
best present a picture of ourselves and our times to 
the people of circa 6939 T What key to our language 
may we leave which will enable them to translate and 
understand what is in the capsule f How beat may w© 
leave word of the location of this capsule for the 
archeologists of such a distant future? 

We weloomf; suggestions on these and other ques¬ 
tions, As time is short, we urge scientific men to let 
U8 have at once their thoughts on this project. 

D, S. Youngholm, 

Vice-prcHilent, WestinghoiiHc Electric 
and Manufacturing Compang 


SOCIETIES AND MEETINGS 


THE KANSAS ACADEMY OF SCIENCE 

The seventieth annual meeting of the Kansas Acad¬ 
emy of Science was held at the Kansas State Teachers 
College, Pittsburg, March 31, April 1 and 2,1938. Co-‘ 
op(^rating with the academy and meeting at the same 
time w’as held the thirty-fourth annual meeting of the 
Kansiis Association of TGachfi*8 of Mathematics under 
the chairmanship of Miss Anna Marm, of Lindsborg; 
The Kansiis Section of the Mathematical Association 
of America under the loadersliip of Vice-president 
C. B. Tucker, of Emporia; the Kansas and Nebraska 
chapters of the American Association of University 
Professors, with Professor 11. A. Worcester, Lincoln, 
Nebraska, regional chairman; and the Kansas Ento¬ 
mological Society, which is affiliated with the academy 
as the section on entomology under the leadership of 
Vice-president L. C. Woodruff, Lawrence. 

Ur. Leo Christiansen addressed the first meeting on 
Thursday evening under the joint auspices of the 
South East Kansas Section of the American Chemical 
Society and the academy on “The Farm Cbeinurgic.^' 


Academy business sessions of an hour each v^ere held 
on Friday and Saturday mornings on April 1 and 2. 
The remainder of the time duritig the two days was 
devoted to section meetings. A section on geology and 
one for science teachers were oiganized during the 
year and mot as sections for the first time. Table I 
presents a report of the sessions, 

The senior and junior banquets were held on Friday 
evening at the college cafeteria with an attondanee 
of 180 at tlie senior banquet and 125 at the junior 
academy banquet. Dr. W. H. Schoewe, president¬ 
elect, mu'vchI as toastmaster. President W. A. Brand¬ 
enburg, of the college, responded with an address of 
welcome to the two groups. Professor George A. 
Dean gave the president's address on the subject, “The 
Contributions from Kansas to the Science of Ento- 
moiogy.^' The group then adjourned to the college 
auditorium to hear the annual invitation address, given 
this year by Dr. Lawrence H. Snyder, professor of 
zoology, Ohio State University, on the subject, “Hered¬ 
ity and Human Affairs,” before an audience of ap¬ 
proximately five liundred. 
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Tripfl to the strip ot>al naioes, deep mineB and a ooal 
wasJier near Pittsburg, Kansas, were arranged for 
mombors and visitors- Progress in reciaiming former 
strip coal land was pointed out- 

Commitoe progress was indicated in reports at the 
buBiness meeting- The committee on natural areas pre- 
j)ared a descriptive illustrated pamphlet on “Rock 
City/’ an area of moat unusual rock formations near 
Minneapolis, Kansas, which the committee hopes to 
preserve for posterity by means of a state or national 
monument- The pamphlet was widely distributed, and 
t]i(‘ rock city project lias attracti^d attention in other 
slates. The comniittoe on science teaching in the sec- 
oiulary schools, witli Dr. 0. W. Aim, Kansas State 
('oilcgc, chairman, made a survey of the subject in 235 
liigh schools in cities of first, second and third classes 
and prepared an extended report of their findings for 
puliIicatioM. The membership <?ommitt€»e reported 180 
now lutouibcrs during the year, with 740 on the member¬ 
ship roll. The committee on research awards, with 
Dr. L. D. Wooster, chairman, made the following 
awards lor the ensuing year: To Dr. Eilwina A. 
Dowan, director of the Child Research liaborntory, 
Friends University, Wichita, $40 from the American 
Association for the Advancement of Science and 
academy funds, for tlic purchase of a chronoscopc to 
assist in her studies on constitutional types of children; 
to Dr. Prank C, Gates, Kansas li:>tate College, Man¬ 
hattan, $42.50 from the academy treasury for assis¬ 
tance in the study of tlie distribution of flowering 
plants and ferns of the state; to Dr. John Breukelman, 
Kansas State Teanhers College, Emporia, $32,50, which 
is award No. 2 of the Albert B. Reagan endowment 
fund for aid in his studies on the distribution of 
Kansas fishes; to Professor H. II. Bryson, nssiatant 
professor of entomology, Kansas State College, $25 
from the A. A. A. S. fund to pay for drawings of 
Elateridae of Kansas; to Dr. Mary T. Harman, pro¬ 
fessor of zoology, Kansas State College, $42.50 from 
the academy fund to aid in her studies of the develop¬ 
ment of pigment in the hair and akin of guinea pigs; 
and to Dr. Roger C. Smith, professor of entomology, 
Kansas State College, $25 from the A, A. A. S, fund 
lo pay for photographs of grasshopper eggs. The $75 
from the A. A. A. S. was augmented by $100 from the 
academy treasury, providing a total of $207.50 for 
research funds for the coming year. 

Dr. H. A. Zinsser, the treasurer, was designated 
rep7‘esentative to the Academy Conference at the Rich¬ 
mond meeting. 

Possibly the outstanding accomplishment of the year 
WB made |by the Junior Academy of Science com- 
niittee, consisted of Dr. J. Ralph Wells, Kansas 
State Teachers CoHege, Pittsburg, tfhatrman, Miss 
Edith and J. A, Brownlee, Wichita- 


They reported a total of 17 afl^iated Junior Academy 
groups, 11 of which were organized since the last meet¬ 
ing. The junior academy meeting consisted of the 
induction of the 11 jiew clubs and a full afternoon of 
individual and group demonstrations. The Lawrence, 
Jr. High School group was awarded first place and 
will be given temporary custody of the loving cup to 
be bought for this recognition. 

The Ameidcan A.BSociation of University Professors 
held two sessions. Dean C. M. CoiTcll, of Kansas 
State College, was chairman of the morning session at 
ten o’clock. Dr. C. M. Street presided at iiie luncheon 
mating at twelve tidily. An important action written 
by the association was the establishment of a coin- 
iniitee to bring about closc^r cooperation between the 
local chapters within the Stale of Kansas. The com¬ 
mittee is to consist of one nieinbc!* troin each chafitor. 
Robert W, Conover, of Kansas State College, was 
aj»])ointed chairman. 

The Kanoos Academy inaugurated the plan last year 
of selecting the president a year in advance, thus 
giving him a preparatory year to think about his plans, 
aims and committees. Dr, W. H, Schoowe, professor 
of geology at the University of Kansas, was made 
president-elect last year and came to the meetings 
this year with a well-prepared organization ])lan and 
a. list of carefully selected committee members. He 
initiated hia term as i)residtMit for the coming year at 
the business meeting on Saturday. Dr. H. II, Hall, 
Kansas State TeacherB College, Pittsburg, Kansas, 
was selected as the pn*sident for 1939 with the title of 
])resident-elect. Other oflicers elected were as follows: 
Vice-president, Dean E. 0. Deere, Bethany College, 
Lindsborg; Secretary, Roger C. Smith, Manhattan; 
Treasurer, H. A. Zinszer, Hays; Members of the 
Executive Council, Geo. A. Dean, Manhattan, Law¬ 
rence Oncley, Winfleld, and R. 11. Wheeler, Lawrence; 
Editor, Frank C. Oates, Manhattan; Associate Editors, 
R, E. Mohler, McPherson, and Robert Taft, Lawrence. 

A total of 236 members r(*gistered for the meeting. 
The next annual meeting will be held in Lawrence at 
the University of ICansas about April 1, 1939. 

Roobb C. Smith, 
Secretary 

JOINT MEETING OF COLLEGE PHYSICS 
TEACHERS AT URBANA, ILLINOIS 

Thk physics teachei-s of the area outside of Chicago 
held an organization meeting at the University of Illi¬ 
nois on November 6, 1937, A general committee on 
arrangements was appointed at the time, consisting of 
Professor L, I. Bocksthaler, of Northwestern Univer¬ 
sity; Professor B. Ronald Palmer, of James Willikin 
University, and Professor B. P. Paton, of the Uni¬ 
versity of Illinois. 



170 


8CIBNCE 


VoL. 88, No. 8S77 


In the Chicago area such an organization has been 
in operation for some time. At the suggestion of the 
down state committee a joint meeting was arranged. 
This met in the Laboratory of Physics of the Univer¬ 
sity of Illinois on Saturday, April 23, 1938. 

A program of ten papers was presented, dealing 
with the pre,sent-day problems of the physics teacher, 
by repz'esentatives from the University of Chicago; 
Western State Teachers College, Macomb; Eastern 
State Teachers College, Charleston; tlie University of 
Illinois; Woodrow Wilson Junior College, Chicago; 
and Bradley Institute. 

Active interest was expressed throughout, and dis¬ 
cussions followed each paper. Among the important 
recommendations discussed and passed were: (1) Full 


cooperation with the state committee in its endeavor 
to raise the teaching standard of physics in the state. 
(2) The joint session favors that a minimum of 10 
hours of college physics be required of x>rospeotive 
high-school teachers of physics; however, that this 
recommendation should not be immediately applied to 
teachers already in service. 

The attendance was thirty-two. Twenty-one of the 
leading educational institutions of the state were repre¬ 
sented at the meeting. The down state club continued 
the general committee--Bocksthaler, Palmer, Paton— 
with instructions to arrange for the next meeting. 

Chas. T. KNirr, 

Univeksity of Illinois 


SPECIAL ARTICLES 


SOLUTIONS OF CHLOROPHYLL-PROTEIN 
COMPOUNDS (PHYLLOCHLORINS) 
EXTRACTED FROM SPINACH 

The differences in solubility, fluorescence and ab- 
8orpti(»n apectruin between the green pigments in the 
leaf and the chlorophylls extracted in solvents such as 
alcohol have been asciibed either to dispersion of the 
green pigments in the leaf, or to adsorption or com¬ 
bination of the chlorophyll with lipoid or protein.' 
We have prepared aqueous solutions of the green pig¬ 
ments which show characteristic protein properties and 
whicli resemble the pigments in the loaf. To distin¬ 
guish them from the chlorophylls we have adopted the 
name phpllochlorin for these chromoprotcins, as sug¬ 
gested by Mestre. 

‘ Our extracts have been prepared using dilute 
aqueous digitalin, a solvent currently used for the 
photosensitive retinal pigments.^ Ordinary leaf press 
juice or distilled water extracts sliow the green pig¬ 
ments not in true solution,^' but in a fine suspension 
whose particles are visible under the microscope and 
can be reUined on a fine filter. 

About 100 gm of fresh spinach is thoroughly ground 
with fine sand, water is added to make 100 ml, and the 
suspension filtered through a coarse fluted filter. The 
moist cake is regroiind and again extracted. To the 
combined extracts is added 5 gm of Filter-Cel,per 
100 cc, and the whole is filtered through a thin layer 

3 Reviewed by H, Mestre in '^The Investigation of the 
Pigments of the Living Photoaynthetic OoU,'^ in Con¬ 
tributions to Marine Biology, Stanford University Press, 
1930. 

K. Tansley, Jour, PhyHol.f 71: 442, 1931; A. M. 
Chase and C. Haig, Jour, Gen. Physiol., 21; 111, 1938; 
G. Wald, Nature, 140: 545, 1937. 

» T. B. Osborne and A. J. Wakenmn, Jour, Biol. Chem., 
42: 1, 1920. Such suspensions have aJso been studied by 
V, Lubimenko, Bev, Gen, de BoU, 39: 547, 1927; and 
B. Hubert, Bee, trau, hot. nAerU, 82: 324, 1936. 

< Filter-Cel., Johns-Majiville, New York. 


of Filter-Cel. on a Buchner funnel. The deep yellow- 
brown filtrate is discarded. The cake is waah^wi in dis¬ 
tilled water several times until the filtrate shows no 
trace of yellow color. It is then extraeded with 25 ml 
of 1 or 2 per cent, aqueous digitalin the result is a 
dark green solution, which show's no trace of suspended 
material under an oil immersion lens. Similar prepa¬ 
rations can be made with 4 per cent, purified bile salts. 
More dilute extracts are obtained in concentrated (40- 
50 per cent.) urea solutions. Digitalin solutions of the 
phylloehlorin kept for some weeks in the cold room 
(5° C.) show a little precipitated pigment which does 
not redissolvc. 

The absorption bands of the phylloehlorin (Fig, 1), 



Fia. 1, The absorption spectrum of a phylloehlorin 
solution prepared with 2 per cent, digitalin and diluted 
1 to 10 with distilled water. The density values are for 
a 5 mm depth of solution. 

measured with Shlaer^s spectrophotometer,* are like 
those of the leaf and are shifted towards .the longer 

fi Crystalline digitalin, Eimor and Amend, New YoriE. 
flS* Shlocr, Jour, Opt, Soo, America, 28: 18, 1988. 
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wave-lengths as compared with the natural mixtures of 
chlorophyll a and bJ The three bands are at 437, 470 
ai*d 675 mM, while those for chlorophyll are at 420, 
465 and 660 mjA. The 420 and 660 maxima of 
chlorophyll have about the sann^ height, while for 
phyllochlorin solutions the 437rap maximum is always 
60 per cent, higher than the 674 band. This suggests 
the presence of carotenoids associated with phyUo- 
chlorin, such as French'* found for the chromoprotein 
solutions from photosynthetie purple bacteria. 

Boiling a neutral digitaiin extract shifts the red 
absorption band towards the shorter wave-longth.s. 
When a solution is made strongly acid or weakly acid 
and boiled, the solutions turn yellow, corresponding 
to the formation of phueophytins. A digitaiin ox 
tract saturated with solid nnmionium stilfate precipi¬ 
tates the phyllochlorin only after several days, but 
when boiled forms a bright greeii viscous mesa. Ko 
pigment is lost on prolonged dialysis (about two 
weeks) of a digitaiin extract, and only a part of the 
pigment preci[)ifates. This precipitate, separated by 
centrifuging, does not readily redissolve in digitaiin 
solution. The i)igracnt which remains in solution is 
now readily precipitated will) high concentrations ol' 
ammonium sulfate. Such precipitates are easily redis- 
solved in digitaiin solution but not in water. It is 
likely tliat the solvent action of the digitaiin and the 
bile salts is due to the formation of coordination com« 
pounds whi(!h are not broken up even on prolonged 
dialysis. Phyllochlorin is precipitated and the chloro¬ 
phyll extracted by strorjg alcohol, methyl alcohol or 
acetone but not by petroleum ether in agreement with 
the effects of these solvents on the leaf. Phyllochlorin 
solutions sljow a positive Biuret reaction. 

In agreement with observatiotis of the green leaf, 
phyllochlorin solutions show little or no red fluores¬ 
cence when irradiated with blue light (436 rap). This 
is in contrast with the strong red fluore.sccncc of alco¬ 
holic chlorophyll solutions, Phyllochlorin solutions 
are quite stable to visible light. 

The behavior of phylUwhlorin solutions in strong 
centrifugal fields is being investigated in collaboration 
with Dr, B. G. Pickels® using an air-driven ultrac/en- 
trifuge.^*^ Preliminary studies show that the phyllo¬ 
chlorin when subjected to a ft>rce of 160,000 gravity 
cun be sedimented completely through a 10 mm column 
of the liquid medium within three hours, leaving no 
color in the supernatant fluid. Our best preparation 

^ o.f. B. Babinowitch and J. Weiss, Proc. Moy. Soc. Lon- 
don, A, 162: 261, 1937. 

® 0, 8. French, Abstract in the Proceedings of the Amer¬ 
ican Society of Biological Cheiniats, Baltimore mooting, 
March 30-April 2, 1938. 

•Of the Itaboratoriee of the International Health Pivi- 
sion, The BoekefelleT Foundation, Now York, 

.T. H* Bauer and E. G. Pickels, Jour. Mxp, Ued,, 65: 

666,1937. 


showed two Bodimentation boundaries which corre¬ 
spond to particles of high molecular weight, *■©., above 
70,000. The two boundaries retained their identity 
with respect to their sedimentation rates when studied 
})y the light absorption method in the rod and blue 
regions corresponding to the absorption maxima of 
phyllochlorin in the visible, and in the ultra-violet 
region characteristically absorbed by proteins. One 
boundary sedimented almost twice as fast as the other; 
these more rapidly moving and presumably heavier 
particles showed a greater total absorption in each of 
the two rc^gions of the visible spectrum than did the 
smaller particles. 

It is tempting to assume that thost* two proteins 
correspond with phy 11 oddorins a and b. The similar¬ 
ity of sedimentation properties throughout the spec¬ 
trum indicates that the additional bine absorption is 
characteristic of the phyllochlorina and not of some 
other component. 

It now appears that the classical organic chemical 
studies of the chlorophylls and carotenoids were con¬ 
cerned with the prosthetic groups of extremely com¬ 
plex specifle eatalyshs, perhaps ajialogous to the hemo¬ 
globins and enzymes such as cytochrome, catalase and 
the yellow respiratory enzyme. Presumably there are 
many additional comi)onexits concerned in photosyn¬ 
thesis, since phylhxililor'in does not carry on photo- 
syxithesis in vitro. 

Emil L. Smith 

Laboratoixy of Biophysics, 

COLCMBTA UNIVERBITY 

OVINE AND BOVINE LISTERELLOSIS IN 
ILLINOIS 

The pathogenesis of organisms of the genus Lis- 
terelltt and their possible etiologic significance in rodent 
septicemia have been reported in England^ and South 
Africa,2 while in New Zealand^ sheep suffering from 
an encephalitic syndrome, designated “circling dis¬ 
ease,” has been associated with or attributed to Lia- 
tcrella infection. In the United States, Listerella has 
been isolated from cattle/ sheep"' and raan,®'^ display¬ 
ing symptoms of encephalitis, and from chickens® that 
disclosed lesions of necrotic myocarditis. So far as 

1 E, G. D, Murray, R. A. Webh and M. B. R. Swann, 
Jovr, rath, ami Kacf., 29: 407, 1926. 

H. H. Plrie, So. African Inst. Med. JRes.f 3: 1C3, 
1927. Cited by OiU. 

a Dudley A. Gill, Vet. Jour., 87: 60, 1931 and 89: 258, 
1933; Australian Vet. Jour., 13: 46, 1937. 

<F. 8. Jones and R. B. Little, Arch, of Path., 18: 580, 
1934. 

J5 Erwin Jungherr, Jour. J, V. M. A., 91: 73, 1037. 

6 Caspar G. Burn, Jour. Bact., 30: 578, 1935; Am. Jour. 
Path., 12:-841, 1936. 

7 E. W. Schultz, M. 0. Terry, A. T. Brice and L. P, 
Gebhardt, Proc. Soc. Bicp. Biol, and Med., 31: 1021, 1934. 
Cited by Burn. 

«C. V, Seostone, Jour. Ewp. Med., 62: 203,1936. 
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1VQ are aware^ listerelloais in sheep and cattle showing 
an encephalitic and/or an encepholomyelitic syndrome 
baa not been reported in eentrai United States. How¬ 
ever, Doyle® described an idiopathic encephalitis of 
sheep in Indiana accompanied by gross and micro¬ 
scopic changes in the brain analogous to ovine Lis- 
terella infection encountered in Illinois during the 
winter of 1937-38. 

In this paper refci'cnce is made to two outbreaks 
of ovine and one outbreak of bovine encephalitis 
and/or oneephalomyelitis associated with ListereJla. 
The first outbreak coming to the attention of the Illi¬ 
nois Agricultural Experiment Station occurred in a 
grou}) of 250 feeder lambs that had been purchased 
at u eentrai murket. 1 jambs of this type for fattening 
generally originate in western grazing states, but the 
origin and histoi-y of the animals comprising this ship¬ 
ment were not fletennined. Approximately six weeks 
following arrival of the lambs on a farm in DeWitt 
County, Ill., syinj^toms of illness developed. The 
symptoms consisted of depression, weakness, incooi’di- 
nation, fever, walking in circles, pushing against 
objects with the head, anorexia and progressive paraly¬ 
sis, temiinating in coma and death. Approximately 
30 lambs died or became moribund and were destroyed 
and a few mildly affected lambs apparently made a 
complete recovery. An ophthalmia of transitory 
nature was noted in some of the mildly aifected lambs. 
The same l(*sion was also observed at autopsy of fatally 
affected lambs. 

Five of the typically affected lambs from this flock 
came to autopsy. Each yielded Listerella-like organ¬ 
isms from the brain stem on liver agar plates and/or 
in tubes of meat mash media incubated at 37.5° C. 
Bacteriologically sterile brain tissue filtrates (Berke- 
feld N) proved nogaHve to demonstrable virus upon 
intracerebral inoculation of rabbits, guinea pigs and 
chickens. 

The second outbreak occurred in a flock of 100 
breeding ewes in .DeWitt Comity, but so far as deter¬ 
mined, had no connection with the first outbreak. A 
small number of the breeding ewes in this flock dis¬ 
played symptoms involving the central nervous system 
with a mortality of six ewes. One of the clinically 
affected animals was submitted for observation and 
autopsy. An organism possessing characters of the 
genus Listerella was iolated from the brain stem. 

A third outbreak shoAving an encephalitic and/or 
encephalomyelitic syndrome was observed in a group 
of 60 yearling feeder steers in Piatt County, III. The 
principal symptoms were glassy, dazed expression of 
eyes, partial paralysis of mandible, elevation of th6 
head and salivation. Affected animals became pros¬ 
trate and remained comatose for three to four days 

eU. P. Boyle, Jout. A. V. M. A,, 81: X18, 1932. 


before death. Listerella-like organisms wore isolated 
from the brain stem of two fatally affected steers. 

Postmortem examination of naturally affected lambs 
and ewes in two outbreaks did not reveal any marked 
gross pathologic changes in the internal organs. In 
some of the lambs tlie cervical and viooeroJ lymph 
nodea were enlarged and slightly edematous. There 
was an increased amount of slightly cloudy cerebro¬ 
spinal fluid with slight coTigestion of the meninges. 
In one case gross lesions suggestive of a localized 
meningitis were noted. The blood picture of five of 
the natural ovine cases did not show any significant 
deviation from the normal. 

An examination of staixjed sections from the brain 
of naturally affected Iambs and cattle showed poly- 
morphouu<ilcar and mononuclear foci in the stem and 
in the white matter of the cerebrum and cerebellum, 
together Avith perivascular cuffing with mononuclear 
cells and a mononuclear meningitis. 

The pathogenic properties of lastcrcUu strain iso¬ 
lated from one outbreak in sheep have been established 
by artificial exposure of healthy lambs, calves, eliiekons, 
guinea pigs, rabbits and rats, while cultural and bio- 
chcmic properties of tlie strains from the three out¬ 
breaks described herein conform to the genus Listerella. 
It appears that three natural outbreaks (two in sheep 
and one in cattle) in Illinois,'accompanied by symp¬ 
toms of encephalitis and/or encephalomyeUtiB, were 
a.ssociaied with Listerella infliction.^^ 

IlOBKBT GiUHAK 
G. L. Duni^ap 
C. A. BBANDIiT 

THE EFFECT OF NUCLEOPHOSPHATASE ON 
‘‘NATIVE" AND DEPOLYMERIZED 
THYMONUCLEIC ACID 

It has been definitely esiablislicd that desoxyribo¬ 
nucleic acids differ in their molecular weight, depend¬ 
ing upon their method of preparation. The substance 
prepared by E. Hammai'sten^ seems to be the un- 

10 After dictating the above report on the occurrence 
of laBtcrofioBis iu cattle and she^v in JllmoiH, attention 
was colled to an articlo on “Liaterella Infection in 
Fowls In East Anglia * * by Dr, J. Stuart Paterson, Insti^ 
tute of Animal Pathology, Cambridge University, pub- 
Ushod in Vetermary Kecord 49: 49, 1037, with referonce 
to spontaneous Listerella in four separate groups of 
fowls, as follows: 

n. Two adult fowls were involved, and in both cases 
death occurred suddenly. 

b. One hundred and twenty out of 200 Leghorn pullets 
died during a period of three months. In addition to the 
presonco of organisms of the Listerella group. S. ptdionm 
was recovered from some of the pullets and tlvexe was also 
a heavy infestation of tapeworms (Vavainea profflatiiina)^ 

e. Four hundred pullets and 24 stock eookerels 
prised the affected unit. Tho losses ivere 190 pullets and 
one cockerel. In several of the pullets from which liktcar^ 
ella were recovered, lesions of fowl parol;^ (neura* 
lymphomatosis) were also present. 

d. Eight out of 24 young poultiy died. 

i E. HammAnrten, Biochem. Zsit#., 144: 399, 1924. 
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changed acid as it ocoutb in die cells of the thymus 
gland luid of Ash sperm (in combination with histone 
in the former and with protamine in the latter); 
uncording to investigutionw with various methods^ 
{filtration and ultracentrifugation) its molecular 
weight is approximately 1,000,000. It may there¬ 
fore be referred to as the "native" desoxyrihoTmoleie 
acid. 

Thus far tlte molecular weight lias been determined 
definitely for the “native" nucleic acid only. Com¬ 
plete depolymerization of the acid to a single tetra- 
nucleotide has not yet been accomplished by chemical 
means. 

On the other hand, by a specific enzyme obtained 
JV>r the pancreas gland, Feulgen^ succeeded in trans- 
forniing the “native" nucleic acid to a tetranuclcotide 
which differs from the “native" micleic acid in certain 
physical properties and which is referred to in the 
literature as “b" nucleic acid. 

In collaboration with Dr. E. G. Pickels,* wo com¬ 
pared the behavior of “native” and “b" nucleic a<5id 
in the ultra centrifugal field with the result that the 
“h” form did not sediment at all, whereas the “a" 
form (prepared according to Neumann) settled down 
in a cleared bouudarj^ indicating particles of molec¬ 
ular weights betw(^n 20(1,000 and 1,000,000. These 
w'sults rtsprcHont the exact proof for Feulgen’s as¬ 
sumption, that the enzymic transformation from 
“native" nucleic acid into the “b" form is a depolym- 
erization. 


Even though the molecular weight of nucleic 
acid hAB not yet been determined, still it is not im¬ 
probable that it represents a single tetranucleotide, for 
the reasoti that its behavior towards nucleophospha- 
tase^’ is entirely different from the nucleic acids of 
higher molecular weight. We now find that the so- 
callcd “b" nucleic acid is the only one entirely dephos- 
phorylatcd by the phosphatase, whereas tlie “native" 
desoxyribonucleic acid is not affected by this nuclease 
at all. Only when contaminated with the depolym- 
erase does phosphatase affect nucleic acids of the 
high molecular weight. 

This find, then, is of significance not only because it 
brings out an additional step in the process of bio- 
JogicaJ catabolism of nucleic acids, but also because 
it furaishes a means of testing the purity of “native” 
nucleic acid, on one hand, and of testing the purity 
of a nucleophosphatase by means of the native nucleic 
acid, on the otlier. 

It will be of significance also in connection with 
other questions bearing on the structure of nucleo- 
pi'oteina. 

The method of preparation of nucleophosphatase 
i'rvi) from depolymerase will be given in detail else¬ 
where. 

OKunAUD Schmidt 
P. A. Lkvkne 

The BocKtrKLLKE iNsrnnrTE 
FOR Medical Kesearch, 

New York, N. Y. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE RECORDER FOR PHYSIOLOG¬ 
ICAL VOLUME CHANGES 

As a sensitive recorder of small changes in volume, 
the bellows recorder devised by Brodic in 1902^ has 
no equal. Its usefulness is limited, however, by the 
fact that it is teiiious to build satisfactorily, especially 
wince the membranes used in its Construction are per¬ 
ishable and must be replaced frequently. 

We have used in this laboratory for the past year 
a volume recorder whush retains the principle of the 
Brodie apparatus, yet which cun be made air-tight 
without difficulty, and in which the perishable mem¬ 
brane can be replaced in a few momenta. The appa- 

^ R. Signer, T. Oasporsaon and E. Hammarsten, Nature, 
146: m, 1038; W. T. Aetbury and F. Bell, Nature, 148: 
747, 1038. 

® R. Feulgem^ Zeiia. phyaioL Chem,, 237: 261, 1035. 

♦We wish to acknowledge our appreciation to Br. 
PickeJa for his kind cooperation in this work. 

^ Nncleophoephataso probably consists of two compo- 
ncuts, one splitting the tetranucleotides into mononucloo- 
tidos, one d^osphorylatis^ the latter. In the 
interest of shortness, We use in this note the term nucleo- 
pho^hatase for this irhole ensyme system. 

^ T. a Mvimt /o«r. ^hpHoL, 27: 473,1002. 


nitus has found so many ubob in both the student and 
tlic research laboratories that it seems to merit a brief 
description. 

The construction of the recorder is shown in the 
accompanying sketch. The mombrane a is a light, 
inelastic ballcKm, made by tying a commercially pre¬ 
pared sheep’s cecum to the lead tub© b. The sheep’s 



cecum is sold as a contraceptive gheath. It is softened 
by soaking in 60 per cent, glycerol solution for a few 
minutes before tying. The lead tube passes through the 
center of a metal base, c, made concave to conform to 
the shape of the balloon. The lead tube is of rubber, 
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iDade rigifl where it ^passes through the base by in- 
swihg a sibrt of glass tubing. It fits the 

opening in the base snugly, but can easily lie drawn up 
for tying the balloon. The light brass disc, of slightly 
smaller diameter than the ballcKm, is firmly attached to 
the lover whoso fulcrum, at f, is adjustable on a rod 
soldered to the base. The lever is lightly counter¬ 
poised }>eyond the fulcrum. When the balloon has 
been fitted to its receptacle, it is cemented both to the 
receptacle and to the brass disc with rubber cement. 

In order to smooth out irregularities in the shape of 
the balloon it has been found desirable to have the 
lever enough out of bal*incc to raise pressure in the 
balloon about 5 mm TToO. If this precaution is taken, 
there is an almost linear relation between volume 
change and angular movement of the lever. The range 
of the recorder is, of course, determined by the volume 
of the balloon used. Walloons with a volume of about 
20 cc have been found satisfactory for most work. 

Hampden Lawson 

University or LoTneviLiiK 
SCHOOI. OK MeDICTNK 

AN AQUEOUS MEDIUM FOR MOUNTING 
SMALL OBJECTS! 

In the coiirae of investigating a group of small 
marine copepods the writer has searched for a rapid 
method of preparing mounts of the parts. Dissecting 
in glycerin has jiroved to be very satisfactory, but it 
was desirable to find a more satisfactory mounting 
medium than glycerin jelly for the very small parts. 
Articles recently published in Science^-^ called atten¬ 
tion to the possible usefulness of corn syrup (dextrose) 
and mixtures containing it. In following these .sug¬ 
gestions, white Karo synip alone was tried, but it was 
found to be very difficult to arrange the parts in 
position in the syruj), even when a very small drop 
was used; shifting invariably occurred after the cover- 
glass was added. With this medium it is also difficult 
to make the mount thin enough for the use of an oil 
immersion objective. 

Dr. Zirkle’s note on mounting media for the Kelling 
acetone-carmine technique suggested a modification 
which has proved to be very satisfactory. The medium 
used is es.sendally Zirkle’s mixture without the aeeto- 


carmine: 

White Karo syrup . 5 ce 

Certo (fruit pectin) . 5 cc 

Water ... 3 cc 


A gram of powdered fruit pectin, dissolved in about 
10 cc of water by boiling, may be used instead of 
Certo. A crystal of thymol is added as a preservative- 

1 CoiitributioTifl from the Scrippe Institution of OceaU' 
ography, New Horieis, No, 20. 

2 Ruth Patrick, Sciknck, 83: 86. 

8 Conway Zirkle, Bcience, 85: 628. 


In making mounts with this mixture a very small 
drop is taken up with a fine needle and spread out 
upon a clean slide. The desired parts are immediately 
transferred to it and arranged as dosii^d; if the drop 
is spretad out rather thin the smallest parts {s.g., 
cope])od mouth parts) may be quite easily arranged. 
The mixture begins to in about two minutes, and 
holds the parts flnnly in position. If it should sot 
before all the parts are in position, the excess may he 
8(*ruj>cd away and a frosb drop) added. (The rapidity 
of wdUng can be controlled by varying the amount of 
water used in the mixture). When all parts have been 
arranged, the mount is dried to hardness over heat. 
If the cover-glass is put in place with another drop 
of the mixture a slight shifting of the mounted paits 
takes place, but this difficulty was overcome by adding 
the cover-glass with a drop of euparal, which does not 
dissolve the syrup-pec tin mixture.' The cover-glass can 
now 1)0 pressed down quite firmly without in the least 
disturbing the parts. An additional advantage of 
using euparal is that it can be dissolved off with 95 
])er Cent, alcohol, if necessary, and tlie cover-glass 
removed without disturbing the parts. The syrup- 
pectin mount may then be softened by the addition of 
a fresh drop of the mixture and the objects rearranged, 
and the cover-glass added as before. It is not neces¬ 
sary to ring tlie cover-glass. The refractive properties 
of the syrup-pectin-euparal combination appear to bo 
satisfactory, although the edges of the drop of syrup- 
pectin mixture appear as very faint lines. 

Various small organisms have been mounted in this 
medium, both with and without euparal, with results 
quite as good as for the copepod appendages. If the 
cover-glass is mounted with the a 3 rrup-peetin, sufficient 
mixture must be used to prevent the formation of air 
pockets under the cover as the medium dries. Mounts 
made by the above methods have proved to be very 
satisfaetoi-y for study, and are apparently standing 
up very well, although none are more than ten montlia 
old. The rapidity and clTectiveiioss of the method 
suggest that it may prove valuable to other workers. 

Cecil It. Monk 

ScRiPPs Institution or Oceanooiuphy, 

La Jolla, Calif. 
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VISTiiN IN NATURE AND VISION AIDED BY 
SCIENCE; SCIENCE AND WARFARE’ 

By The Rt. Hon. LORD RAYLEIGH 

FRESIDENT OP THE A 880 CUT 10 N 


I. Vision, and its Awtificial Aids and 

SuBSTmmaft 

Thk last oocasion that the British Association met at 
Cambridge was in 1004, under the presidency of my 
revered relative, Lord Balfour, who at the time actually 
held tile position of Prime Minister, That a Prime 
Minister should find it possible to undertake this addi¬ 
tional burden brings home to us bow much the pace 
has quickened in national activities, and I may add, 
anxieties, between that time and this. 

Lord Balfour in his introductory remarks recalled 
the large share which Cambridge had had in the devel¬ 
opment of physics from the time of Newton down to 

^ Address of the present of the British Association 
for the Aivaitoem^ of Sd^nae, Cambridgej August, 1938. 


that of J. J. Thomson and the scientific school centered 
in the Cavendish Laboratory, “whose physical specu- 
Intions,” he said, “bid fair to render the closing year 
of the old century and the opening ones of the new as 
notable as the greatest which have preceded them/' 
It Is a great pleasure to me, ae 1 am sure it is to all 
of you, that my old master is with us here to-night, as 
he was on that occasion. I can say in his preaenoe 
that the lapse of time has not failed to justify Lord 
Balfour's words. What was then an intelligent antici¬ 
pation is now a historical fact. 

I wish I could proceed on an equally cheerful note. 
The reputation of the »cientific school in the Cavendish 
Laboratory has been more than sustained in the 
val under the leadership of one whose friendly 
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^night. The death of Ernest Ruthcr- 
iQk jQl^oh we can never hope to see 
our day. We know that the whole 
scientific world joins with ua in mourning hia loss. 

Lord Balfour^s address was devoted to topics which 
had long been of profound interest to him. He was 
one of the first to compare the world picture drawn 
by science and the world picture drawn by the crude 
application of the senses, and he emphasiy^ed the con¬ 
trast between them. A quotation from his address will 
serve as an appropriate text to introduce the point of 
view which I wdsh to develop this evening. 

“So far,” he said, “as natural science can toll us, 
every quality or sense or intellect which does not help 
us to fight, to eat and to bring up our children, is but 
a by-product of the qualities which do. Our organs 
of sense perception were not given us for purposes of 
research . . , either because too direct a vision of 
physical reality was a hindrance, not a help in the 
struggle for existence ... or because with so imper¬ 
fect a material as living tissue no better result could 
be attained.” 

Some of those who learn the results of modern 
science from a standpoint of general or philosophical 
interest come away, I believe, with the impression that 
what the senses tell us about the exh^rnnl world is 
shown to be altogether misleading. They learn, for 
example, that the apparent or space-filling quality of 
the objects called solid or liquid is a delusion and 
that the volume of space occupied is held to be very 
small compared with that which remains vacant in 
between. This is in such violezit eordrasl with what 
direct observation seems to show that they believe they 
are asked to give up the general position that what W6 
learn from our senses must be our main guide in study¬ 
ing the nature of things. 

Now this is in complete contrast with the standpoint 
of tlie experimental philosopher. He knows very well 
that in his work he does and must trust in the last 
resort almost entirely to what can be seen and that his 
knowledge of the external world is based upon it; and 
I do not think that even the metaphysician claims that 
wc can learn much in any otlu'r way. It is true that 
the conclusions of modern science seem at first sight to 
be very far removed from what our senses tell us. 
But on the whole the tendency of progress is to bring 
the more remote conclusions within the province of 
direct observation, even when at first sight they 
appeared to be hopelessly beyond it. 

For example, at the time of Lord Balfour’s address 
some who wmtc regarded as leaders of scientific 
thought still urged that the conception of atoms was 
not to be taken literally. We now count the atoms by 
direct methods. Wc see the electrometer needle give a 
kick and we say, “There goes an atom,” Or we see the 



path of an individual atom marked out by a cloud 
track and we see where it was abruptly bent by a vio¬ 
lent collision with another atom. 

Again, the thwry of radioactive decomposition put 
forward by Rutherford, however cogent it may have 
Bi^emed and did seem to those who were well acquainted 
witli the evidence, was originally based on indirect 
inferences about quantities of matter far too small 
to be weighed on the most delicate balance. Chemists 
were naturally inclined to feel some reserve; but in 
due course the therjry led to a conclusion which could be 
tested by methods in which they had confidence—the 
conclusion, namely, that lead contained in old uranium 
minerals ought to have a lower atomic weight than 
ordinary lead and in all probability to be lighter, and 
on trying this out it proved to be so. More recently 
we have the discovery of heavy hydrogen with twice 
the density of ordinary hydrogen and heavy waUir 


which is the source of it. 

Lastly, the conclusion that ordinary matter is not 
really space-filling has been illustrated by the discov¬ 
ery that certain stars have a dfuisity which is a fabu¬ 
lous multiple of the density of terrestrial matter. 
Although this is in some sense a deduction as distin¬ 
guished from an observation, yet the steps required in 
the deduction are elementary ones entirely within the 
domain of the older physics. 

This and many other points of view have seemed 
first sight to contradict the direct indication pfc.Jl 
senses. But it was not really so. They 
and could only be obtained by sense jj 
interpreted. As in the 
already quoted the sense^l 
for purposes of reseufijll^i| 
to adapt them to that ^ 
auxiliaries. The result W # 
a world which to the unaided sen 

I have chosen for the main subject bif t 
survey of some of the ways in which such 
have been made. I shall naturally try to intere^ ' 
by dwelling most on aspects of the subject that have 
some novelty; but apart from these there is much to be 
gleaned of historical interest, and when tempted I shall 
not hesitate to digress a little from methods and say 
something about results. 

I shall begin with a glance at the mechanism of the 
human eye, bo far as it is understood. I shall show 
how the comprornise and balance between different 
competing considerations which is seen in its design 
can be artificially modified for special purposes. All 
engineering designs are a matter of compromise. You 
can not have everything. The unassisted eye has a 
field of view extending nearly over a hemisphero. It 
gives an indication very quickly and allows compara¬ 
tively rapid changes to be followed. It responds best 
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to the wave^kngths actually most abundant in day> 
light or moonlight. This combination of qualities is 
ideal for what we believe to be nature's primary pur¬ 
pose^ that is for finding subsistence under primitive 
conditions and for fighting the battle of life against 
natural enemies. But by sacrificing some of these 
qualities, and in particular the large field of view, 
we can enJiance others for purposes of research. We 
may modify the lens system by artificial additions over 
a wide range for examining the very distant or the very 
small. Wo can supplement and enormously enhance 
the power of color discrimination which nature has 
given us. By abandoning the use of the retina and 
.subsiiluting the photographic plate as an artificial 
retina, we can increast^ very largely the range of spec¬ 
trum which can be utilized. This last extension has 
its special possibilities, particularly in the direction 
of using wwivos smaUer than ordinary, even down to 
tho.se which are associated with a moving electron. By 
using tlie photoelectric cell ns another substitute for 
the retina with electric wire instead of optic nerve and 
a recording galvanometer instead of the brain we can 
make the impressions metrical and cau record them on 
paper. We can count photons and other particulate 
forms of energy as well. We can explore the structure 

■ f radioactive 

n of the ele- 
fcjf thought a 
observational 
B compass of 
Jtious. It is 
what might, 
r the heading 

science now 
the camera 

' ODfieura, or better, with the modern photographic 
camera—with its lens, iris, diaphragm, focussing ad¬ 
justment and ground glass screen, the latter corre¬ 
sponding to the retina. The comparison does not go 
very far, for it does not enter upon how the message 
is conveyed to the brain and apprehended by the 
mindj or even upon the minor mystery of how colors 
are discriminated. Nevertheless, it would be a griiat 
mistake to suppose that the knowledge which is em¬ 
bodied in this comparison was easily arrived at. For 
example, many acute minds in antiquity thought that 
liitdit originated in the eye rather tlian in the object 
viewed. Kuclid in his optics perhaps used this as a 
mathematical fiction practically equivalent to the mod¬ 
em one of reversing the course of a ray, but other 
authors appeaktd to the apparent glow of animal eyes 
by lamplight, which shows that they took the theory 
quite literally. The Arabian author Alhazen had more 
correct ideas end h© gave an anatomical description of 


the eye, but apparently regarded 4rhat #e eaU th# 
crystalline lens as the light-sensitive or^n. Kepler 
was the first to take the modern view of the eye. 

The detailed structure of the retina, and its connec¬ 
tion with the optic nerve, has required the highest 
skill of histologists in interpreting difScult and uncer¬ 
tain indications. The light-sensitive elements are of 
two kinds, the rods and cones. The rods seem to be 
the only ones used in night vision, and do not distin¬ 
guish colors. The cones are most important in the 
center of the field of view, where vision is most acute, 
and it seems to be fairly certain that in the foveal 
region each cone has its own individual nervous com¬ 
munication with the brain. On the other hand, tltere 
is not anything like room in the cross-section of the 
optic nerve to allow us to assign a different nerve 
fiber to each of the millions of rods. A single fiber 
probably ha.s to serve 200 of thorn. 

The nervous impulse is believed to travel in the 
<)ptic nerve as in any other nerve, but what happens 
to it when it arrives at the bruin is a question for the 
investigators of a future generation. 

The u.se of lenses is one of the gi^eatest scientific dis¬ 
coveries: we do not know who made it. Indeed, the 
more closely wo inquire into this question the vaguer 
it becomes, Spf*ctacle lenses as we know them are a 
medieval invention, dating from about A.D, 3280. 
Whether they originated from some isolated thinker 
and experimentalist of the type of Roger Bacon, or 
whether they were developed by the ingenuity of urban 
craftsmen, can hardly be considered certain. There 
are several ways in which the suggestion might have 
arisen, but a glass bulb filled with water is the most 
likely. Indeed, considering that such bulbs were un¬ 
doubtedly u.sed as burning glasses in the ancient world, 
and that the use of them for reading small and difficult 
lettering is explicitly mentioned by Seneoa, it seems 
rather strange that the next step was not taken in 
antiquity. Apparently the explanation is that the 
magnification was attributed to the nature of the water 
rather than to its shape. At all events, it may readily 
be verified that a 4- or 6-inch glass flask full of water, 
though not very convenient to handle, will give a long¬ 
sighted newspaper reader the same help that he could 
get from a monocle. 

The invention of lenses was a necessary preliminary 
to the invention of the telescope, for, as Huygens 
remarked, it would require a superhuman genius to 
make the invention theoretically. 

The retina of the eye on which the image is to be 
received has structure. Wo may compare the picture 
on the retina to a design embroidered in woolwork, 
which also has a structure. Clearly such a design can 
not embody details which are smaller than the mesh of 
the canvas which is to carry the colored stitches. The 
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ojoJy way to get in more detail is to make the design, 
or rather such diminished part of it as the canvas can 
accommodate, on a larger scale. Similarly with the 
picture on the retina. The individual rods and cones 
correspond with the individual meshes of the canvas. 
If we want more detail of an obj^. we must make 
the picture on the retina larger, with the necessary 
sacrifice of the field of view. If the object is distant 
we want for this a lens of longer focus instead of the 
eye lena. We can not take the eye lens away, but, 
what amounts to nearly the same thing, we can neu¬ 
tralize it by a concave lena of equal power put right 
up to it, called the eyepiece. Then we are free to use 
a long focus lens called the telescopic objective to 
make a larger picture on the retijia. It must of course 
he put at the proper distance out to make a distinct 
picture. This is a special case of the Galilean tele¬ 
scope, which lends itself to simple description. It is 
of no use to make the picture larger if we lose defini¬ 
tion in the process. The enlarged image must remain 
sharp enough to take advantage of the fine structure 
of the retinal screen that is to receive it. It will not 
be sharp enough unless we make the lens of greater 
diameter than the eye^ Another reason for using a 
large lens is to avoid a loss of brightness. 

It seems paradoxical that the image of a star should 
be smaller the larger the telescope. Nevertheless it is 
a necessary result of the wave character of light. We 
can not see the true nature of, for example, a double 
star unless the two images are small enough not to 
overlap and far enough apart to fall on separated 
elements of the observer's retina. 

When the problem is to examine small objects we 
look at them as close as we can: here the short-sighted 
observer has an advantage. By adding a lens in front 
of the eye lens to increase its power wc can produce a 
kind of artificial short sight and get closer than we 
could otherwise, so that the picture on the retina is 
bigger. This is a simple microscope and we can use 
it to examine the image produced by an objective lens; 
if this image is larger than the object under examina¬ 
tion we call the whole arrangement a compound micro¬ 
scope. 

Given perfect construction there is no limit in theory 
to what a telescope can do in revealing distant worlds. 
It is only a question of making it large enough. On 
the other hand, there is a very definite limit to what 
the microscope used with, say, ordinary daylight can 
do. It is not that there is any difficulty in making it 
magnify as much as we like. This can be done, e.g., by 
making the tube of the microscope longer. The trouble 
is that beyond a certain point magnification does no 
good. Many people find this a hard saying, but it 
must remembered that a largo image is not necessarily 
a good image. We are up against the same difficult 


as before. A point on the object is necessarily spread 
out into a disc in the image, due to the coarseness of 
structure of light itself os indicated by its wave-length. 
I can not go into tho details, but many of you will 
know that points on the object which are something 
less than half a wave-length, or say a one-hundred- 
thousandth of an inch apart, can not be distinctly 
separated. This is the theoretical limit for a micro¬ 
scope using ordinary light, and it has been practically 
reached. The early microscopisls would have thought 
this more than satisfactory; but the limit puts a serious 
obstacle in the way of biological and medical progress 
to-day. For example, the pathogenic bacteria in many 
cases are about this size or less; and there is special 
interest in considering in what directions we may hope 
to go further. 

Since microscopic resolution depends on having a 
fine structure in the light itself, something, though not 
perhaps very much, may be gained by the use of ultra¬ 
violet light instead of visible light. It then becomes 
necessary to work by photography. We are nearing 
the region of tho spcctnun where almost everything 
is opaque. In the visual region nearly every organic 
structure is transparent and to get contrast stains have 
to be used which color one part more deeply than the 
other. In the ultra-violet, on the other hand, we get 
contrast without staining and, as Mr. J. W. Barnard 
ha.s shown, the advantage lies as much in this as in 
the increased resolving power. For example, using 
the strong ultra-violet line of the mercury vapor lamp, 
which has about half the wave-length of green light, 
he finds that a virus contained within a cell shows up 
as a highly ab.sorptive body in contrast with the leu 
absorptive elements of the cell. So that ulbra-violet 
microscopy offers some hope of progress in oonueetion 
with this fundamental problem of the nature of viruses. 

With ultra-violet microscopy we have gone as far 
as we can in using short waves with ordinary lenses 
made of matter, for the available kinds of matter are 
useless for shorter waves than these, and it might well 
seem that we have here come to a definite and final 
end. Yet it is not so. There are two alternatives, 
which we must oonsider separately. Paradoxical as it 
may seem, for certain radiations we can make converg¬ 
ing lenses out of empty space; or alternatively we can 
make optical observations without any lenses at olL 

The long-standing oontroversy which raged in the 
nineties of the last century as to whether cathode rays 
consisted of waves or of electrified particles was 
thought to have been settled in favor of the latter aIte^^ 
native. But scientific controversies, however acutriy 
they may rage for a time, are apt, like indaetiial de¬ 
putes, to end in compromise; and it has been so m thk 
inatftoce. According to our present views tbe cathode 
rays in one aspect consist of a stieam ol 
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pArti«}«8; in snotiiAr, they oonsist of ware trains, the 
length being variable in inverse relation to the momen¬ 
tum of the particles. 

Now cathode rays have the property of being bent 
by electric or magnetic forces, and far-rtiaching 
analogies have been traced between this bending and 
the refraction of light by solids; indeed, a system of 
‘‘electron optics" has been elaborated which shows how 
a beam of cathode rays issuing from a point can be re¬ 
assembled into an image by passing through a localized 
electrostatic or magnetic field having axial symmetry. 
This constitutes what has bt>en called an electrostatic 
or magnetic lens. It is then possible to form a mag¬ 
nified image of the source of electrons on a fluorescent 
screen, and that is the simplest application. But we 
can go further and form an image of an obstructing 
object such as a fine wire by means of one magnetic 
lens, acting as objective, and amplify it by means of a 
second magnetic lens, which is spoken of as the eye¬ 
piece, though of course it is only such by analogy, for 
the eye can not deal directly with cathode rays. The 
eyepiece projects tiic image on to a fluoresiMfut screen 
or photographic plate. So far we have been thinking 
of the electron stream in its corpuscular aspect. But 
we must turn to the wave aspect when it comes to con¬ 
sideration of theoretical resolving power. The wave¬ 
length associated with an electron stream of moderate 
velocity is so small tliat if the electron microscope 
could be brought to the perfection of the optical micro¬ 
scope, it should be able to resolve the actual atomic 
structure of crystals. This is very far indeed from 
being attained, the present electron microscope being 
much further from its own ideal than were the earliest 
optical microscopes. Nevertheless, experimental in¬ 
struments have been constructed which have a resolv¬ 
ing power several times better than the modem optical 
microscope. The difficulty k to apply them to prac¬ 
tical biological problems. 

It is not to be supposed that the histological tech¬ 
nique so skilfully elaborated for ordinary microscopy 
can at once be transferred to the electron microscope. 
For example, the relatively thick gla.ss supports and 
covers ordinarily used are out of the question. Stain¬ 
ing with aniline dyes is probably of little use, and the 
fierce bombardment to which the delicate specimen is 
necessarily exposed will be no small obstacle. Certain 
standard methods, however, such as impregnation with 
oamium, seem to be applicable; and there is some pos¬ 
sibility that eventually the obscure regioii between the 
smallest organisms and the largest crystalline structure 
may be explored by electron microscopy. 

In refeiring to the limitations on the use of lenses 
I mentioned the other alternative that we might, in 
order to wodk with the shortest wavres, dispense with 
leniNw sStogete fact in using x-rays this is 
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done. We arc then limited to controlling the coarse 
of the rays by means of tubes or pinholes. This 
restriction is so serious that it altogether defeats the 
possibility of constructing a useful x-ray microscope 
analogous to the optical or the electron microscope. In 
spite of this the use of x-rays is of fundamental value 
for dealing with a particular class of objects, namely, 
crystals, which themselves have a regular spacing, 
comparable in size with the length of the waves. Just 
as the spacing of a ruled grating (say one 1/20,000th 
of an inch) can be compared with tlie wave-length of 
light by measuring the angle of diffraction, so the 
.spacing of atoms in a crystal can be compared with the 
wave-length of x-rays. But here the indications are 
less direct than with the niicroacope, and depend on 
the object having a periodic structure. So that the 
method hardly falls witliin the scope of this address. 
How essential the difference is will appear if we con¬ 
sider that the angle to be observed becomes greater 
and not loss the closer the spacing of the object under 
test. 

Color vision is one of nature^s most wonderful 
achievements, though custom often prevents our per¬ 
ceiving the wonder of it. We take it for granted that 
any otic should readily distinguish the berries on a 
holly bush, and we arc inclined to be derisive of a 
color-blind p(?rson who can not do so. But bo far 
anatomy baa told us little or nothing of how the mar¬ 
vel is achieved. Experiments on color vision show 
that three separate and fundamental color sensatious 
exist. It is probable that the cones of the retina are 
responsible for color vision and the rods for dark 
adapted vision which does not discriminate color. But 
no division of the cones into three aeparate kinds cor¬ 
responding to the three color sensations has ever been 
observed. Nor is any anatomical peculiarity known 
which allows a color-blind eyes to be distinguished 
from a normal one. 

Can artificial resources help to improve color dis¬ 
crimination ? In some interesting cases they can. In¬ 
deed, the whole subject of spectroscopy may be thoug^it 
of as coming under this head. We can recognize the 
color imparted by sodium to a flame without artificial 
Jielp. When potassium is present as well, the red color 
due to it can only be seen when we use a prism to 
separate the red image of the flame from the yellow 
one. Such a method has its limitations, because if the 
colored images are more numerous they overlap, and 
the desired separation is lost. To avoid this it is 
necessary to make a sacrifices and td limit the effective 
breadth of the flame by a more or less narrow slit 
And if the images are very numerous the slit has to be 
BO narrow that all indication of the breadth of the 
souroe is lost. This, of course, is aabstantially the 
method of spectroscopy, into which 1 do not enter 
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further. But there is an interesting class of cases 
where we can not afford to sacrifice the form of the 
object entirely to color discrimination. Consider, for 
example, the prominence's of the sun^s limb, which are 
so well seen against the darkened sky of an eclipse, 
but are altogether lost in tlie glare of the sky at other 
times. In order to see them prismatic dispersion is 
made use of, and separates the monochromatic red 
light of hydrogen from the sky background. A slit 
must be used to cut off the latter: but if it is too nar¬ 
row the outlines of the prominence can not be seen. 
By using a compromise width it is possible to reconcile 
the competing requirements in this comparatively easy 
ease. Indeed, M. B. Lyot, working in the clear air 
of the observatory of the Pic du Midi, where there ia 
less false light to deal with, has even been able to 
observe tlie prominences through a suitable red filter, 
which enables the whole cireumference of the sun to 
be examined at once, without the limitations introduced 
by a slit. A much more difficult problem ia to look for 
bright hydrogen eruptions projected on the sun^s disc, 
and at first sight tin’s might well seem hopeless. A 
complete view of them was first obtained by photogra¬ 
phy, but I shall lirnit myself to some notice of the 
visual instrument perfected by Hale and called by him 
the spectrohelioscopo. A very narrow slit has to be 
used, and hence only a very small breadth of the sun’s 
surface can be seen at any one instant. But the diffi¬ 
culty is turned by very rapidly exposing to view ku(?- 
cessive strips of the sun’s surface side by side. The 
images then blend, owing to persistence of vision, and 
a reasonably broad region is included in what is prac¬ 
tically a single view. I must pass over the details of 
mechanism by which this is carried out. 

There are now a number of spectrohelioscopes over 
different parts of the world, and a continuous watch ia 
kept for bright eruptions of the red hydrogen lineeu 
Already these are found to be simultaneous with the 
^'fading” of short radio waves over the illuminated 
hemisphere of the earth, and the brightest eruptions 
are simultaneous with disturbances of terrestrial mag¬ 
netism. At the Mount Wilsmi Observatory such erup¬ 
tions have been seen at the same time at widely sepa¬ 
rated points on the sun, indicating a deep-seated cause. 
Tliero are therefore vei*y interesting and fundamental 
questions within the realm of this method of investiga¬ 
tion. 

We have so far been inainly considering how we may 
adapt our vision for objects too small or too far off 
for unassisted sight, and for color differences not 
ordinarily perceptible. This is chiefly done by sup¬ 
plementing the lens system of the eye by additional 
lenses or by prisms. We can not supplement the 
retina, but in certain cases we can do better. We can 
substitute an artificial sensitive surface which may be 
either photographic or photoelectrio. 


That certain pigments are bleached by light is on 
observation that must have obtruded itself from very 
early time—indeed, it is one of the chief practical 
problems of dyeing to select pigments which do not fade 
rapidly. If a part of the colored surface is protected 
by an opaque object--say a picture or a mirror hang¬ 
ing over a colored wallpaper—w'e get a silhouette of 
the protecting object, wliich is in essemee a photograph. 

Again, it is a matter of common observation that tlie 
human skin is darkened by the prolonged action of the 
sun's light, and here similarly we may get what is 
really a silhouette photograph of a locket, or the like, 
M'hich protects the skin locally. In this case we are 
pcrliaps retracing the paths which nature herself has 
taken: for the evolution of the eye is regarded as 
having begun with the general sensitiveness to light of 
the whole surfn(^e of the organism. 

The sensitivity of at all events tllo dark adapted eye 
depends on llie accumulation on the retinal rods of the 
]ugment called the visual purple, of which the most 
siriking characteristic is its ready bleaching by light. 
Wo can even partially Affix'' the picture produced in 
this way on the retina of, for example, a frog by means 
of alum solution. This brings home to us how clearly 
akin arc the processes in the retina to those in the 
photographic plate, even though the complexity of the 
former has hitherto largely baffled investigation. 

There are then many indications in nature of sub- 
.stances sensitive to light, and quite a considerable 
variety of them have from time to time been used in 
practical photographic processes. But compounds of 
silver, which formed the basis of the earliest processes, 
have maintained the lead over all others. The history 
of photography by means of silver salts can not be 
considered a good example of the triumph of the 
rational over tlie empirical. For instance, the discov¬ 
ery of developers came about thus. The first workers, 
Wedgewood and Davy (1802), had found that they 
got greater sensitivity by spreading the silver salt on 
white leather instead of paper. An early experi¬ 
menter, the Reverend J. B. Reade (1837), was anxious 
to repeat this experiment, and sacrificed a pair of 
white kid gloves belonging to his wife for the purpose. 
When he wished to sacrifice a second pair, the lady 
raised a not unnatural objection, and he said, *Then I 
will tan paper.' He treated paper with an infusion 
of oak galls and found that this increased the sensitivity 
greatly. It amounted to what we should call exposing 
and developing simultaneously. But, in using the 
method, it is easily observed that darkening continues 
after exposure is over, and this leads to beginning de¬ 
velopment after the cxpimre. This step was taken 
by Fox Talbot a year or two afterwards. Instead of 
crude infusion of galls be used gallic aci^ Later 
pyrogaJlic acid was used instead of gallic acid, and 
still survives. 
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The use of gelatine as a medium to contain the silver 
halide was a more obvious idea. But it was not so 
easy to foresee that the sensitivity of silver salts would 
be much further increased when they were held in this 
medium. For long this remained unexplained, until it 
was noticed that some specimens of gelatine were much 
more active than others. This was ultimately traced 


by S. £. Sheppard to the presence of traces of mustard 
oil, a sulfur compound, in the more active specimens* 
This, in turn, depends in all probability on the pastur¬ 
age on which the animals that afford the gelatine have 
been feci. The quantity present is incredibly small, 
ctujiparable in quantity with the radium in pitchblende. 

(To he conclv4ed) 


SCIENTIFIC EVENTS 


AGRICULTURAL RESEARCH AT 
ROTHAMSTED 

Lord Feveksham^ parliamentary secretary to the 
BritisJi Minister of Agriculture, announced recently 
that the Rothainatcd Experimental Station at Harpen- 
den, the oldest agricultural research institution in the 
world, had been granted £14,500 by the British govern¬ 
ment to meet half the cost of building extensions. 
The station hopes to celebrate its centenary in 1943 
with a compreheii.sivc building scheme. 

According to the London Times, tlie investigations 
in progress at the experimental field plots and lab¬ 
oratories include research into the ^Hako-alF* infective 
disease, found in all places where there is an alkali 
light soil, which attacks wheat. In other parts of the 
world it is a serious disease, and Australia can lose 80 
to 90 per cent, of a crop. With the development of 
mechanized farming the disease has appeared in Great 
Britain. The fungus persists in the soil, but it has 
been found that ground rye meal will halve its per¬ 
sistence. 

The Department of Entomology is studying the mi¬ 
gration of insects and their relation to climatic con¬ 
ditions. Ingenious traps have been arranged, some 
like glass lobster pots, which have been out in the fields 
for four years. The catch one night was 70,000 in¬ 
sects. With the data collected the station can get a 
measure of the total abundance of insects and so issue 
forecasts. Some of the experimental field plot.s have 
been under surveillance for 100 years. 

At a luncheon given by the Lawes Agricultural Trust 
Committee, Lord Radnor, who presided, referred to 
the importance of Rothamsted. Since 1919 the loss of 
agricultural land was very nearly 20,000,000 acres, and 
while only 20 per cent, of this was due to town expan¬ 
sion, there was a considerable area of rough grazing 
and unproductive lan^. Many countries, on which 
Great Britain relied, were finding that the stored fer¬ 
tility of the land was coming to an end and that they 
would have to find other methods of agricultural pro¬ 
duction to maintain fertility. 

RESEARCH LABORATORIES AUTHORIZED 
BY THE AGRICULTURAL ADJUST¬ 
MENT ACT 

Skoubtart Wallace has announced that research 
laborat<^ries authorized by the Agricultural Adjust¬ 


ment Act of 1938 will be established in four major 
farm-producing areas. He also named the surplus 
farm commodities on which the work will be done 
during the initial program. Section 202 of the Agri¬ 
cultural Adjustment Act of 1938 instructs the Secre¬ 
tary of Agriculture to establish four regional research 
laboratories for research on new uses and market out¬ 
lets for agricultural products. According to the law, 
funds available for the laboratories and their work 
must be divided equally among the four. 

The areas are to be known as the Southern, Eastern, 
Northern and Western major farm producing areas. 
The slates included in these areas are: 

Southern Area: Alabama, Arkansas, Florida, Georgia, 
Louisiana, Missiasippi, Oklahoma, South Carolina and 
Texas. 

Eastern Area: Connecticut, Delaware, Kentucky, Maine, 
Maryland, Massachusetts, Now Hampshire, New Jersey, 
New York, North Carolina, Pennsylvania, Rhode Island, 
Tennessee, Vermont, Virginia and West Virginia. 

Northern Area: Illinois, Indiana, Iowa, Kansas, Minne¬ 
sota, Missouri, Nebraska, North Dakota, Ohio, South Da¬ 
kota, Wisconsin and Michigan. 

Western Area: Arizona, California, Colorado, Idaho, 
Montana, Nevada, Now Mexico, Oregon, Utah, Washing¬ 
ton and Wyoming. 

In deciding on this grouping of states the distribu¬ 
tion and type of agriculture production, form popula¬ 
tion, farm income, value of farm property, total popu¬ 
lation and other facts were taken into account. Sec¬ 
retary Wallace pointed out that it is of first impor¬ 
tance that the research load among the four labora¬ 
tories should be equalized and coordinated for the 
efficient performance of the task specified by the 
(Congress. This is especially necessary because the 
total funds available for these laboratories, $4,000,000, 
must be equally divided among them. He stated that 
the department had given full consideration to ques¬ 
tions bearing on regional interest and unity in each 
area. They had realized from the beginning that the 
four major farm producing areas must be so defined 
and the work so organized that it would be possible 
ultimately to include in the program, so far as re¬ 
sources permitted, the major surplus commodities 
of interest to any area. The central idea throughout 
had been to secure results efficiently. These tesulta 
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would know no boundaries of state or area, but would 
beneJit agriculture throughout the country/’ 

Work in the initial stages of the program will be 
concentrated on the following farm commodities and 
their by-products: In the southern laboratory, cotton, 
sweet potatoes and peanuts; in the eastern laboratory, 
tobacco, apples, Irish potatoes, milk products and 
vegetables; in the northern laboratory, corn, wheat 
and agricultural waste products; in the western lab¬ 
oratory, fruits (other than apples) and vegetables, 
Irish potatoes, wheat and alfalfa. 

Secretary Wallace is planning for a conference 
within the next two months in each of the ureas to 
consult with research institutions and representatives 
of producers and of industries. 

SYLVATIC PLAGUE LABORATORY OF THE 
UNIVERSITY OF CALIFORNIA 

Thk University of California proposes to establish 
in connection with the Medical School in San Fran¬ 
cisco a sylvati<5 plague laboratory to control sylvatic 
plague, which is now wide-spread in the rodent popu¬ 
lation of the western states. The plague, according 
to observations and studies thus far made, appears, 
however, to Jack the virulence of other contagions, 
such as bubonic plague, that have appeared in the 
West in the past. 

The establislmient of the laboratory has been made 
possible by a gift of $24,000 from the Rosenberg 
Foundation of San Francisco. Of this amount $14,- 
000 is to be used for the construction of a build¬ 
ing and the balance for research and personneL 
It is expected that the building will be ready by 
October 1. It will include a two-story section 12 
feet wide by 36 feet long, and a one-story section 
10 feet wide by 18i feet long. The laboratory will 
be staffed and administered by the Hoo|)er Foun¬ 
dation. The work of the laboratory will be concen¬ 
trates! on the rodent fleas, the principal carriers. 
Both the state and the university have been active 
in the campaign against sylvatic plague for .some 
years past. All interested agencies have formed a 
Sylvatic Plague Committee, which has devoted itself 
to the collection of evidence of this plague every¬ 
where on the American Continent and is taking 
measures to combat it. Anti-plague serum is being 
kept constantly on hand at the Hooper Foundation. 

Four non-fatal human cases of the plague have been 
bacteriologically proved thus far, and there is said to 
be strong evidence that a fifth case was infected with 
the plague bacillus. The plague has taken a con¬ 
siderable toll among the rodent populations of the 
state, the infected fleas being found on squirrels, 
chipmunks, chickarees and other forma. The Hooper 
Foundation has counted thirteen rodents and rodent 
varieties that suffer from spontaneoua plague, the list 
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including squirrels, marmots, ohlpmonks, prairie doj^,. 
mice and rats. 

It is generally believed that the West Coast became 
infected in the course of the pandemic of 1894, which 
originated in Hongkong. It is assumed that rats 
conveyed the seed to the shores of California and 
spread it to the squiiTols. It has now reached Mon¬ 
tana and appears to be working eastward. 

THE SQUIBB INSTITUTION FOR MEDICAL 
RESEARCH 

E. R. Squibb akp Sons have announced the estab¬ 
lishment of the Squibb Institution for Medical Re¬ 
search, for which a laboratory building in New Bruns¬ 
wick, N. J., has been erectcMi at a cost of $750,000. 
It is planned to dedicate the laboratory in October. 
It is stated in the official announcement that research 
activity; already underway, has been organized in four 
main divisions—experimental m(*dicine, pharmacology, 
bacteriology and virus diseases, and organic, chemistry. 
In addition, the institute will conduct a biochemical 
laboratory and a medicinal chemistry laboratory. 

To provide clinical facilities for the research staff, 
a plan of hospital affiliation is being worked out by 
the Division of Experimental Medicine. A free ward 
of fifteen or twenty beds will be maintained for the 
observation of patients in connection with various 
problems being studied at the institute. 

Dr, Geo. A. Harrop, since last year director of re¬ 
search at New Brunswick, who was previously associ¬ 
ate professor of medicine at the Johns Hopkins Uni¬ 
versity and associate physician of the Johns Hopkins 
Hospital, has been appointed director of research in 
charge of the institute. Dr. Harrop will also be at the 
bead of the Division of Experimental Medicine, 

Other appointments are: 

Dr. Harry B. von Dyke, profossor and head of the 
department of pharmacology of the Peiping Union Med¬ 
ical College in China, has been made head of the Division 
of Pharmacology. He was formerly associate professor 
of pharmacology at the University of Chicago. 

Dr. Geoffrey W. Hake, chief of the Division of Bac¬ 
teriology, formerly research associate in the Connaught 
Laboratories of the University of Toronto, has been placed 
at the head of the Division of Bacteriology and Virus 
Diseases. Dr. Rake was previously an associato in the 
Bockefeller Institute for Medical Research. 

The head cf the Division of Organic Chemistry will be 
pr. Erhard Fernhols, formerly of the University of 
Odttingen and Princeton University, and more recently 
with the research laboratory of Merck and Company. 

Dr. Hans Jensen will be associate in charge of tbs 
biochemical laboratory. He was formerly associato in 
pharmacology at the Johns Hopkins Unlvarrity, where 
he cooperated with the late Professor John Jaepb AM, 
since 1838 in the laboratory for eudoerine researek 

WiBiam A, Lett, now of the research laboratpry of % 
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B* Squibb and Bona, former!/ biatructor in ehemiatr/ at 
Bntgem Univordt/, wSl bo aaaociate in obarge of the 
Medieiaal ChemUtr/ liaborator/, 

THE SEMI^NTENNIAL MEETING OF THE 
OEOLOOICAL SOCIETY OF AMERICA 

TH«i sonii-cetitennial meeting of the Geological So¬ 
ciety of America will be held at the Waldorf Astoria 
Hotel, New York City, on December 28, 20 and 30. 

According to the preliminary program. Dr. Arthur 
L. pay, the retiring president, will deliver his address 
on Thursday evening. This will be followed by a 
complimentary smoker. On Friday there will be given 
a special anniversary day program by leading repre¬ 
sentatives in several major delds of geology. 

With this year, the Geological Society of America 
will complete a fifty-year period of service in geologic 
science. It was formally organized at Ithaca^ New 
York, in December, 1888, on call of a Special Commit¬ 
tee on Organi^tion, composed of Alexander Winchell 
(chairman), John J. Stevenson (secretary), Charles 
H. Hitchcock, John R. Procter and hid ward Orton. 
The first meeting, held in conjunction with the Amer¬ 
ican Association for the Advancement of Science, 
Section E, was attended by thirteen men, only one 
of whom, Professor Herman LcRoy Fairchild, of 
liochestcr, is still living. This first meeting was called 
with a pledged memberghip of 112 men, who became 
known thereafter as original fellows. The first elec¬ 
tion rcBulted in the addition of 14 fellows. Out of 
this total number, 6 original fellows and 1 elected 
fellow are still living. 

Now, after fifty years, the society has a membership 
of 700, all but a handful of whom have come into the 
organization since those early days; and it has seemed 
appropriate, therefore, to pause at the end of a period 
which has seen remarkable development in many ways 
and take stock of accomplishment and responsibilities. 
To this end, special observance is planned at the an¬ 
nual meeting of 1938. 

The quarter-centennial of the society was observed 
in Priuootou in December, 1913. A part of the open¬ 
ing seaaion of the annual meeting of that year was 
devoted to a symposium on the work of the society, 
and opportunity was mode at the annual dinner for 
the story of the initiation of the society. The mem¬ 
bership at that time was 380. One hundred and thirty 
fellows attended the. quarter-oentennial meeting, the 
total registration being 265. 

The Geological Society, aa has long been the custom, 
invites the Paleontological Society and the Mineralog- 
ical Society of America to hold animal meetings also 
at this time and take part in other activities. The 
Society of Economic (^legists will be represented 
and will hold a Inneheon. The Seismologioal Society 


of America also has been invited to hold scientific ses¬ 
sions at this time. Special meetings are also being 
arranged for the Section of Vertebrate Paleontologists. 

In connection with the meeting the following ex¬ 
cursions an; planned: 

Excursion 1. Glacial and Tertiary Geology, Btaten Island 

and New Jersey. Leader, Dr. Meredith Johnson. 
Excursion 2. Engincariug Geology in the Vicinity of 

Now York. Leaders, Dr. Charles P. Berkey, James 

F. Sanborn and Thomas Pluhr. 

Excursion 3. Geology of the Palisades. Xieador, Dr. 8. 

James Bhand. 

Excursion 4, Airplane Trip over Manhattan Island and 

Vicinity. Leader, Dr. Girard Wlieeler. 

RECENT DEATHS 

Giry N. Collins, principal botanist in charge of the 
Division of Genetics and Biophysics of the Bureau of 
Plant Industry of the U. S. Department of Agricul¬ 
ture, died on August 14 at the age of sixty-six years. 

Db. Abbam T. Kerb, professor of anatomy at Cor¬ 
nell University, died on August 16 at the age of sixty- 
five years. He had been connected with the university 
since 1900. 

Dr. Edwin Beer, who retired last March as chief of 
the urological service at Mt. Sinai Hospital, New York 
City, died on Augu.st 13 at the age of sixty-two years. 

Db. G. M. Johnstone MAC?KAy, director of research 
at the 8tamf(»rd, Conn., laboratories of the American 
Cyanamid Company, died on July 29 at the age of 
fifty-five years. 

Dr. Jan Constantltn Cobtbrub, fonnerly director 
of the Technical School at Amsterdam, died on July 
31 at the age of eighty-nine years. Dr. Costerus is 
known for the long series of articles be published on 
plant-teratology, in part with Dr. J. J. Smith. 

The death at the age of sixty-five years is announced 
of Dr. Leo Frobenius, director of the Institute for the 
Study of Morphology of Civilization in Frankfort-on- 
Main. Dr. Frobenius led twelve expeditions to Africa. 
The Frobenius collection at tlie institute comprises 
more than 3,600 facsimiles of prehistoric rock paint¬ 
ings and engravings. Dr, Frobenius visited New York 
last year to attend the opening of an exhibition at the 
Museum of Modem Art of 200 prehistoric cave draw¬ 
ings from his collection. 

Nature records the death on June 19 of the Rov. Dr. 
W. C. Willoughby, of Birmingham, an authority on 
the Bantu of South Africa, at the age of eigbty-one 
years, and of Captain P. S* Barnwell, cliief designer 
of the Bristol Aeroplane Company, a pioneer in Brit¬ 
ish aviation, on August 2, aged fifty-eight years. 
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SCIENTIFIC NOTES AND NEWS 


It is noted in Nature thut honorary foreign mem¬ 
bers of the Royal Society of Edinburgh have been 
elected as follows: Dr. Henry Norris Russell, chair¬ 
man of the department of astronomy and director of 
the Observatory, Princeton University; Dr. F. En¬ 
riques, professor of mathematics, Royal University, 
Rome; and Dr. Karl Freiherr von Tubeuf, professor 
of botany, University of Munich. 

A PORTRAIT of Sir D^Arcy Thompson, of St. Andrews 
University, president of the Royal Society of Edin¬ 
burgh, was i)resentod to the society at a recent meet¬ 
ing. The portrait was painted by David S. Ewart 
and the presentation was made by Professor F. A. E. 
Crew, director of the Institute of Animal Genetics at 
the University of Edinburgh. 

Thk Jcnner Medal of the Jtoyal Society of Medi¬ 
cine, London, was presented to Sir Arthur News- 
holme, late principal medical officer of the London 
Local Government Board, at a general meeting of the 
fellows of the society on July 19. The medal is 
awarded “for distinguished work in epidemiological 
research or for pre-eminence in the prevention and 
control of epidemic disease.” 

Dk. Alexanpek Konio, professor of ornithology at 
Bonn, has been awarded the shield of nobility of the 
German Reich, and Dr. Gottlob Li nek, professor of 
mineralogy and geology at Jena, has received the 
Goethe Medal for art and science. 

M. iJAmL Henri Breuil, professor of prehistoric 
ethnography at the Institute of Human Paleontology, 
Paris, and of prehistory at the College de France, has 
been elected a member of the Academie dea Inscrip¬ 
tions et Belles Lettres, in recognition of his work in 
prehistory and more et>pecially of his studies of the 
art of the paleolithic age. 

Dr. Paul R. Burkholder, associate professor of 
botany at Connecticut College, has been appointed 
associate professor at the University of Missouri. 

Caspar G. Burn, assistant professor in pathology at 
the Yale Medical School, has boen appointed associate 
professor of pathology at the Long Island College of 
Medicine. He will be in charge of the pathological 
service recently established at the Kings County Hos¬ 
pital. John Mu.sser Pearce, formerly of the Rocke¬ 
feller Institute for Medical Research at Princeton, 
N. J., has been appointed instructor in pathology. 

The following changes have been made in the fac¬ 
ulty of chemistry of the Ohio State University: A.sso- 
ciate Professors IL L. Johnston and 11. V. Moyer have 
boen promoted to professorships; Assistant Professor 
L. L. Quill to an associate professorship, and P. M. 


Harris, instructor, to an assistant professorship. Dr. 
George Eugene MacWood, National Research Council 
fellow, 1937-1938, has become an iiistrtfctor. He takes 
the place of Dr, John Howe, who has resigned. 

Recent promotions at the Michigan College of 
Mining and Technology include: From associate pro¬ 
fessor to profes.sor, Dr. R. M. Dickey, head of the 
department of geologj'; from assistant professor to 
associate profes.sor, in forestry, U. J. Noblet; in mathe¬ 
matics, C. G. Stipe and Dr. J. II. Service; from in¬ 
structor to assistant professor, in mechanical engi¬ 
neering, IL W. Hawn; in chemistry, Dr. R. F. 
Makens; in electrical engineering, W. 0. Ray; in 
mathematics and physics, T. C. Sermon. 

Dr. M. F. Ashley-Montagu, assistant profes.sor of 
anatomy at New York University, has been appointed 
associate professor of anatomy in tl\g Hahnemann 
Medical College, Philadelphia. 

Dr. Robert Dougi.iAS I^ockhart, professor of anat¬ 
omy in the University of Birmingham, has been ap¬ 
pointed Regius professor of anatomy in the University 
of Aberdeen, in the place of Professor A. Low, who 
recently retired. 

Dr. F. A. Panbth has been appointed to the uni¬ 
versity readership in atomic chemistry tenable at the 
Imperial College—Royal College of Science, Univer¬ 
sity of London. Since 1933 he has been a consultant 
of Imperial Chemical Industries and has been engaged 
in research work with postgraduate students at the 
Imperial College. 

Dr. A, A. Dunlap, assistant mycologist and plant 
physiologist at the Connecticut Agricultural Experi¬ 
ment Station, has taken np his work as chief of the 
division of plant pathology and physiology at the 
Texas Agricultural Experiment Station, College Sta¬ 
tion. He succeeds the late Dr. J. J. Taubenhaus, 

Dr, Richard S. Shutt, of the American Cyanamid 
and Chemical Company, has become supervisor of 
chemical research at the Battelle Memorial Institute, 
Columbus, Ohio. 

Civil members of the National Advisory Committee 
on Aeronautics appointed by President Roosevelt in¬ 
clude Clinton M. Hester, administrator of the newly 
established Civil Aeronautics Authority, and Dr. Van- 
nevar Bush, president-elect of the Carnegie Institution 
of Washington. Reappointments include: Dr. Joseph 
Sweetman Ames, formerly president of the Johns Hop¬ 
kins University; Edward P. Warner, consulting engi¬ 
neer, formerly professor of aeronautic engineering at 
the Massachusetts Institute of Technology; Professor 
Jerome C. Hunsaker, bead of the deportment of me- 
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ehanioal engineering at the Massachusetts Institute; 
Orville Wright and Charles A. Lindbergh. 

Db. Chabues Weiss, director of the Research Labo¬ 
ratories of the Mount Zion Hospital, San Francisco, 
has received a grant from the Committee on Medical 
Research of the National Tuberculosis Association to 
be used for a study of the nature of the lysis of 
tubercle bacilli in cellular exudate. Dr. Weiss will be 
assisted by Dr. A. Kaplan, formerly of the department 
of physiology of the University of California. 

Db. Caul L. A. Schmidt, dean of the College of 
Pharmacy and acting dean of the University of Cali¬ 
fornia Medical Scliool, has been named a member of 
tlic Oonunittce on the Chemistry of Proteins of the 
National Research Council. 

Thom A B J. DumELD, registrar of records and 
director of the Hureau of Vital Statistics of the 
Department of Health of New York City, has been 
appointed un additional American delegate to the 
forthcoming mooting of the International Commis¬ 
sion for the Decennial Revision of the International 
Nomenclature of Diseases. The meeting opens at 
Pai'ia on October 3. 

Dr. D. H. Lehmer, assistant professor of mathe¬ 
matics at Lehigh University, who was recently awarded 
a Guggenheim fellowship, will work at various En¬ 
glish universities on the analytic theory of numbers. 

Dr. C. E. Ford, demonstrator in botany, King's 
College, University of London, has been appointed 
geneticist to the Government Rubber Research Scheme, 
Ceylon. 

An investigation of the botanical features of the 
Chihuahuan Desert is being inaugurated through co¬ 
operation of the Desert Laboratory of the Carnegie 
Institution of Washington and the Arnold Arboretum 
of Harvard University. The area to be covered in¬ 
cludes parts of Texas, New Mexico, Chihuahua, 
Coahuila, Durango, Zacatecas and San Luis Potosi. 
Work on the vegetation will be conducted by Dr. For¬ 
rest Shreve and Dr. T. D, Mallery, of the Desert Lab¬ 
oratory, and the flora will be investigated by Dr. I. M. 
Johnston, of Arnold Arboretum. I^eld work is being 
conducted during August and September in Coahuila 
and San Luis Potosi. 

Db. Gote Turesson, director of the Institute of 
Plant Systematios and Genetics at the Agricultural 
College of Sweden, at Uppsala, is making on extended 
journey in North America this summer. His objective 
is to collect suitable ecotypes of forest trees for the 
Bwedish Forest Tree Breeding Institution, which has 
been started at Svalbv, South Sweden. He is assisted 
by C. G. Alia, curator of the old Linnean Botanical 
Carden and assistant curator of the Uppsala Botanical 


Museum. The party is doing field work from the 
Atlantic to the Pacific both in the United States and 
in Canada, giving special attention to the forests of 
British Columbia. Dr. Turesson arrived in May and 
expects to stay until the latter part of October. His 
address is Harvard Forest, Petersham, Maas. 

Dr. Donnel F. Hewitt, principal geologist in 
charge of the section of metalliferous deposits of the 
U. S. Geological Survey, left Washington on August 7 
to visit geologic field parties in several western states. 
He planned also to confer with state and survey 
officials in regard to projects recently set up under the 
allotment of funds to the survey by the Public Works 
Administration. Carl G. Paulsen, chief of the Sur¬ 
face Water Division, returned to Washington on 
August 8, after visiting several district offices in the 
West. In California plans were made which will tend 
to expedite the work related to the investigations and 
the report on tlie fioods being made by the district 
office of the survey in California. 

The liondon Times states that J. Hanbury-Tracy 
has left on a two-yeur expedition to the Andes of 
Venezuela. He and Mrs. Tracy will moke a collection 
of plants for the Royal Botanic Gardens, Kew, and a 
collection of insects for the British Museum of Natu¬ 
ral History. Seeds will also be collected for private 
coileetors, and a series of observations will be taken on 
behalf of the Royal Meteorological Society. The 
highest point in the Venezuelan Andes rises to over 
16,000 feet and the expedition will conduct operations 
from camps at between 30,000 and 12,000 feet. 

Db. Juan Negkin, premier of Spain, professor of 
human physiology at the University of Madrid and 
director of the physiological laboratory of the Ramon 
y CajaL Institute, was at Zurich as a Spanish delegate 
to the International Physiological Congress. Dr, 
Negrin is reported, in an Associated Press dispatch, 
to have said; was particularly anxious not to miss 
this congress. I wanted to show that outside of all 
considerations science maintains its rights and does 
not cease to impose its duties.'’ 

The twenty-third annual meeting of the Optical 
Society of America will be held on October 27, 28 
and 29 at the General Brock Hotel, Niagara Falls, 
Canada. In addition to the usual program of papers 
the meeting will include a symposium on the “Optics 
of Illumination," in which it is planned to Include 
invited papers on terminology and standards, basic 
principles of illumination, widely used light Sources 
and recent developments in light sources; a popular 
lecture by Robert McMath, director of tlie McMath- 
Hulbert Observatory of the Univeivsity of Michigan, 
illustrated with astronomical motion pictures, inolud- 
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Ing speetroheliojrraphs of solar prominences; visits to 
the University of Buffalo, the Spencer Leas Company, 
the Cyanamicl Plant, the Queenstown Power House, 
the Whirlpool, the Welland Ship Canal and the Locks 
at Thorold. The meeting will be open to non-mem¬ 


bers as well as members of the society. Non*mem^ 
bers, who desire to receive the advance program, final 
notices or other information in regard to the meeting, 
should address their requests to the secretary not later 
than October 10. 


DISCUSSION 


AN ALGONKIAN JELLYFISH FROM THE 
GRAND CANYON OF THE COLORADO 

During the field study of the AJgonkiau formations 
in the Grand Canyon of the Colorado River, one of my 
fiehl assistajits, Mr. C. K. Van Gundy, then a graduate 
etudent at the University of California, discovered a 
well-preserved irn[n’int of a jellyfish in the red sand¬ 
stones above tlie great lava sequence which forms the 
top of the Unkar (lower) division of the Algonkian 
Grand Canyon series. The jellyfish is above 18 centi¬ 
meters in major diameter. The specimen was sub¬ 
mitted to Dr. R. S. Bassler, of the United States Ha- 
tioiial Museum, who identified it. Later a detailed de¬ 
scription will be published. The specimen was ex¬ 
hibited at the annual meeting of the Carnegie Insti¬ 
tution in Washington in- December, 1937, and will be 
deposited permanently in the National Museum, 

Our studies indicate that the Grand Canyon region 
was under ocean water at least during a part of early 
Algonkian (Unkar) time when the lower limestones 
and some of the clastic sediments were laid down. 
Toward the close of this epoch, emergence took place, 
and, upon a land surface which probably stood close to 
sea level, fluvial sediments were deposited as broad 
flood plains. The latest event of the Unkar was the 
opening of fissures, the intrusion of diabasic dikes 
and sills, and the eruption of about a thousand feet 
of basalt flows. At the top of the lavas is an erosion 
surface, which sank below sea level and was buried 
beneath about 400 feet of red sands and clays; be¬ 
tween two of the sand layers, the jellyfish was buried. 
This sequence has a discoufonnity above and below, 
and consequently has been set apart as a new group 
of Van Gundy^; to it the name Nankowea.p has been 
applied- After deposition of these strata, elevation 
above sea level again occurred, and erosion developed 
a very even surface plain. Later depression below aea 
level for a long period was marked by deposition of 
the Upper Algonkian (Chuar) beds, more than 5,000 
feet thick. Algonkian history in the Grand Canyon 
region was closed by folding and faulting, which built 
the Grand Canyon Mountains. Erosion accompany¬ 
ing and following this orogeny evolved the Ep-Al- 
gonkian peneplain, which remained above the ocean 

’ C. E. Van Oundy, PTOoaedinff^ GeoL /Sec, dweriea, 
1936, p. 304, 1937. 


until late Lower or early Middle Cambrian time. Dur¬ 
ing this erosion interval, great volumes of Algonkian 
strata were removed and, over considerable areas, the 
whole thickness of more than 12,000 feet was swept 
away, and the Arolieon basement below suffered some 
denudation. 

The jellyfish is the only authenticated animal fossil 
which has been found in the Grand Canyon Algonkian. 
Walcottin 1886 reported the finding of certain fossils 
‘^midway of the lower portion of the shales and lime¬ 
stones” of the Chuar grouj)—“a minute Discinoid or 
Patelloid shell, a small, Lingula dike shell, a speoies of 
Hyolithes, and a fragment of what appears to have 
been the pleural lobe of the segment of a trilobite be¬ 
longing to a genus allied to the genera Olenellus, 
Olenoidea or Paradoxides. There is also an obscure 
Stroinatopora-like form that may or may not bo 
organic.^' In 1899, Walcott* described and figured 
these forms. The discinoid shell was named Chuaria 
circularis, nov. g., and sp. The obscure remnant of a 
brachiopod shell resembles the Cambrian genus Acro- 
thele. The identification of the Hyolithes was ques¬ 
tioned, since the specimen possibly may be an in¬ 
organic marking. Doubt also was expressed regard¬ 
ing the identifleatiun of the trilobite fragment The 
Stromatopora-like form was submitted to Sir William 
Dawson, who was not certain of its organic origin; 
none the less he gave it the name ^*CryptOKOoan^'f 
occidentalo. I have not examined the specimens figured 
by Walcott, but the Ulustrations strongly suggest the 
multitude of inorganic markings to be found tiirough- 
out the Grand Canyon series. Re-examination of these 
specimens must be made to prove their organic origin; 
oertainly the existing descriptions do not prove it. My 
assistants and I have carefully searched the various 
sones in this great sequence without making other finds. 
This scantiness of fossils has long been known and is 
in keeping with that oharaeteristlc of Algonkian beds 
elsewhere in the world. The explanation of this of 
course bos been debated by geologists and paleontolo¬ 
gists. Some have accepted WalootPs opinion that 
continents stood above sea level during the great Imigth 

« 0. D. Walcott, Second contribution to the studies of 
the Cambrian of North America, 27. fl. Gad. gam 
30,0.43,1800. 

s C. D. Walcott, BmIL Oeol floe. AMrioa, lOt 
1899. 
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of Algonldan time and that the iradiments were aeeu- 
mulated in free^-water lakes of huge siee situated at 
a conaiderabie distance from the margins of the con¬ 
tinents. In these lakes was relatively little animal life. 
This view is not in accordance with the testimony of 
the sediments^ for Barrell* has shown that many hori- 
aons of the Belt series of northern United States and 
soutiiem Canada and of the Grand Canyon aeries 
strongly indicate deposition below sea level. My de¬ 
tailed studies at the Grand Canyon and some acquaint¬ 
ance with the Belt series, the Apache group of southern 
Arizona and the unnamed Algonkian senes of south¬ 
eastern California support BarrelPs findings. The 
hypothesis originally advanced by Brooks" and re¬ 
cently modified and expanded by Raymond^ seems a 
much more reasonable explanation of the paucity of 
fossils. These authorities and others hold that animals 
developed a lime- or ailica-socroting mechanism for the 
generation of resistant parts relatively late in their 
evolution and that this had not taken place in most 
forms by Algonkijin time. Even in the early and 
middle Cambrian, the secretions were mostly of chitin, 
but by the late Cambrian many forms developed struc¬ 
tures of calcium carbonate and silica. Raymond holds 
that moat pre-Cambrian animals were motile, swim¬ 
ming or crawling forms, lacking in hard parts. Pre¬ 
daceous carnivores apparently were scarce, hence, **the 
swinuning and floating organisms must have increased 
rapidly until there came a time when the upper, sun¬ 
lit part of the oceans was over-populated. This would 
force some individuals to the bottom..,. Those animals 
which reached the bottom near the shore, where the 
waters were shallow, found abundant food, and sur¬ 
vived, . , . Active animals reaching the bottom con¬ 
tinued to swim, or learned to crawl after food. The 
more passive forms adhered to the substratum, became 
relatively inactive, and began the secretion of skeletons 
bec^Buse th^ were no longer able to got rid of the cal¬ 
cium carbonate. . . . Animals had only commenced to 
discover the bottom in early Cambrian times.” Thus 
it is probable that the Algonkian oceans were teeming 
with life when they spread over northern Arizona, but 
most of the animals, being composed only of soft tis¬ 
sue, left no record. Strange it is that a jelly-fish, one 
of the most periehable of animals, should have left the 
only imprint so far discovered. Many fossils doubt¬ 
less are present in the great mass of sediments de¬ 
posited in the Grand Canyon region, but so widely 
scattered are they that great masses of rock may be 
examined without finding any. Search in the Algon- 
kian Apache beds of soutbem Ariaona, probably 

* J. Barren, Vowr. Oeol^ 14: 653-560,1906. 

" W. X Brooks, /ear. Ge<^h^ 2; 456-479,'1694. 

^ X Bayxnond, Bidh Oeol. goo. dmerico, 46: 376-391, 
1936. 


correlative with the Unkar strata at Grand Canyon, 
HO far has not yielded any animal fossils. 

In the lower Unkar and especially in the Chuar 
group, are many limestones which exhibit the struc¬ 
tures commonly described as of algal origin. Some 
of those probably are inorganic, but many of them 
seem witliout question to represent algal secretions. 
The number of such horisons indicates that, at various 
times at least, the seas were heavily populated with 
these primitive plants. Most of the limestones prob¬ 
ably are marine, but there is the possibility that some 
may have been accumulated in fresh-water lakes <>xist- 
ing on the fiood-plains when the land was above sea 
level. A detailed study of the considerable variety of 
those structures in the Grand Canyon Algonkian would 
be a material contribution to pre-Cambrian paleon- 
tology. There is no record of any higher types of 
plants. 

Another indication of the abundance of life during 
Chuar (later Algonkian) time is the gre^t volume of 
carbonaceous shale and the smaller quantity of car¬ 
bonaceous and bituminous limestone. Examination of 
much of this material which I collected has not yielded 
any actual fossils. Some of the limestones arc so 
strongly bituminous as to omit a very distinct fetid 
odor when broken. 

Nobmak E. A. HrNDS 

UNXVXBSITY or CALirOENIA 

A RAINBOW AT NIGHT 

I WOULD hesitate to record so trifling an observation 
as I reeeutly made, were it not for the fact that none 
of my scientific friends with whom I have spoken seem 
to be aware of the phenomenon. On the night of 
June 16, 1938, I observed a rainbow caused by the 
moon, then only three or four days beyond its full 
stage. I was crossing from Nassau to Miami on the 
Ena-K, a small motor launch, and was obliged to 
remain on deck all night. The moon rose about 9 
o’clock out of a beautiful calm sea. There was no 
land in sight. Tumultuous trade wind clouds towered 
to gigantic heights and there were occasional squalls 
of rain. About 11 o^clock, when the moon was well 
up in the southeast sky, the rainbow appeared in the 
northwest, where a thunderstorm was in progress. 
The prismatic colors were fairly distinguishable. The 
arc was complete, the two ends dipping into the sea. 
At no time was there the least doubt as to the cause 
of the phenomenon. The conditions were unosually 
favorable, but probably no more so than at every 
occurrence of full moon in the trade wind belt, where 
thunder squalls are common. June is their so-called 
rainy season for this reason. 

A. EL Lobsok 

CoLimau Ui^KVKBsnrT 
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A NEW LOCALITY FOB THE VENUS' FLY¬ 
TRAP (DIONAEA MUSCIPULA) 

Mr. Johk Botd, of Southern Pines, N. C., has been 
so kind as to send me a number of leaves of the Venus' 
fly-trap (Dionaea micscipula) from a lo<mIity in the 
southeastern corner of Moore County, central North 
Carolina, a station some distance from any previously 
recorded. Mr. Boyd writes tlmt the traps range in 
color from maroon to pink and green. The fringes 
about the edge are maroon, pink or green. The plants 
are found growing in open beds, apparently having 
crowded out ail other vegetation. 

According to Dr. W. C. Coker,^ this plant has a 


range more extensive than is generally assumed. He, 
gives stations in Wayne, Lenoir, Jones, Duplin, Ons¬ 
low, Sampson, Cumberland, Moore, Bladen, Pender, 
Columbus, New Hanover and Brunswick Counties, 
North Carolina^ and in north and southeast Horry 
County and eastern Georgetown County, South Caro¬ 
lina. In oilier words, it ranges from New Bern, North 
Carolina, ti» Murrell's Inlet, South Carolina, and west¬ 
ward to Wayne County and two localities in Moore 
County, North Carolina. It is, however, very local, 
and the stations at which it occurs are often widely 
separated. 

Aiisttk it. Clark 

U. R. National Museum 


SCIENTIFIC BOOKS 


TRAY AGRICULTURE 

Soilless Growth of Plants: Vse of Nutrient Solutions, 
Water, Sand, Cinder, etc. By Carleton Ellis and 
Miller W. Swaney, 155 pp., with 59 figures, in¬ 
cluding 3 color photographs. Reinhold Publishing 
Corporation, N. Y., 1938. Price, $2.75. 

The National Resources Committee, appointed by 
President Roosevelt, in reporting last year on the im¬ 
pact of science and invention upon our social and 
economic life, picked “tray agriculture" as one of the 
new developments fraught with great future poten¬ 
tialities. This book is welcome because it gives a 
practical summary of the authors' experience in this 
promising field, as well as some information selected 
from the rather scanty literature and experimental 
bulletins. 

It has long been known that some plants, €,g,, bulbs 
which contain their own nutriment, can grow without 
soil. The well-known hyacinth vases did not enter 
Omar's mind when be wrote that '^every hyacinth the 
garden wears dropped in her lap from some once lovely 
head"; but hyacinths, “Chinese lilies" and other plants 
have been raised in water or on wet pebbles by the 
hopelessly mid-Victorian housewife. By adding to 
the water small percentages of potassium, calcium, 
magnesium, phosphate and nitrate and very minute 
amounts of the so-called “trace elements," boron, man¬ 
ganese and zinc, we have what the authors term “nutri¬ 
ent solutions,” for which a number of detailed formulae 
are given. By substituting for the flower vases shal¬ 
low tanks, troughs or trays which may, if one prefers, 
be filled with sand, pebbles, cinders, etc., and arrang¬ 
ing suitable apparatus for continuous or intermittent 
circulation and aeration of “nutrient solution," we 
have, according to size, a household or an industrial 
“plant" for raising plants without soil—by aqua- 

1 'Bliaha MitchcU 8eL Soo^, Vol. 43, Nos, 3 and 
4, July, 1928, pp. 221-228, map, pi. 83. 


culture, water-culture, tray agriculture, tank farming 
or (as suggested by W. F. Gericke in Science, 85: 
177, .1937) hydroponics.^ 

Following a brief Forcwwd and Introduction, 
Chapter I discusses the chemistry of plant life; Chap¬ 
ter H, growth in mineral aggregates (sand culture and 
sub-irrigution methods); Chapter III, growth in nutri¬ 
ent solutions (which are here discussed); Chapter IV, 
household plant culture (flowers and vegetables); 
Chapter V, commercial aspects, with some striking 
photographs of large installations and their results, 
as well as reference to tanks adaptable to automobile 
trailers and to ocCran-going vessels on long voyages; 
Chapter VI, special chemicals, including plant 
“hormones," auxins, colchicine^ (for chromosome 
doubling), ethylene, ethylene chlorhydrin {e,g., to 
shorten the dormancy period in potatoes), thiourea (to 
improve germination), heavy water; Chapter VII, 
common detriments, including soil diseases, chemical 
deficiencies, parasites (“animal, vegetable and bacte¬ 
rial”) ; Chapter VIII, eight nutrient formulas, with 
conunents. 

In the Introduction the authors state that they pre¬ 
sent “a concise and non-technical discussion of the 
ehemiatry of plant life and a review of the three recog¬ 
nized modifications of soilless growth, namely, wafer- 
culture, sand-culture and sub-irrigation systems. Nu¬ 
merous household experiments have been included, 
liberally supplemented by photographs, which may 
serve to enable the reader to carry on soilless growth 
experiments at home for the purpose of producing 

I Professor Gericke (University of Califomia) credits 
Knop (1869) for early experiments in this field and 
states: the late summer of 1935 a number of large 

growers of certain vegetables and flowers adopted liqmd 
culture media on a large scale for the growing of crops 
and have (for two scions) placed on the market products 
so grown to compete with those produced by agriculture.'' 

s The extreme care necessary in handlmg this 
toxic alkaloid has been recently stressed, and should bn 
referred to hero. 
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vegetables and flowers for the family. . . . Accounts 
are given of a number of large-scale soilless-growth 
operations. . . . Finally, the authors have attempted 
to repudiate some of the widely circulated, but errone¬ 
ous, claims made for soilless-growth practices. The 
1 ‘eador is warned that plants grown without soil need 
attention just as do those grown in soil.” 

Witli a book intended for popular use, extreme care 
in the choice of terms must be exercised in order that 
what is written be scientifically accurate as well as 
simply stated. In courting simplicity, the authors 
have been led into some statements that will make 
scientific readers wince. For example, in speaking 
(]i, 12) of ^‘innumerable tiny pores on the under side 
of the foliage” they say: “On the proper functioning 
of those infinitesimal stomata and the inicros(»opie cells 
within the leaves the eniii'e life of the earth is depen¬ 
dent. For without proper breathing of the stomata 
the production of the entire food supply of all plants 
and animals would cease.” (Ilow about the evolu¬ 
tionary precursors of plants with foliage? And the 
authors quote the work of the N. J. Agricultural 
Experiment Station (New Brunswick, N, J.) where 
Dr. S el man Waksmnn has done so much work on the 
aut(»trophic bacteria). Page 15: ^^Celhf What are 
they? . . . They differ in size among plants, but are 
all formed in more or less the same way, and all serve 
the same purpose.” (The differentiation of cells 
should at least have been mentioned.) Page 21: “In 
soil farming the purpose of plowing is to break the 
soiPs upper crust and allow better circulation of nir 
among the roots to take place.** (Agriculturists rec¬ 
ognize many other benefits, e.g., i>lowing under of 
nutrient salts which migrate upward as noted on page 
94.) Page 36: An important factor in the accumu¬ 
lation of solar heat in glass-covered containers is the 
penetration of the glass by the short-length incoming 
radiation and the impounding of the re-radiated longer 
heat waves which can not so readily pass out, although 

SPECIAL 

ISOLATION OF A FILTRABLE. TRANSMIS¬ 
SIBLE AGENT WITH “NEUROLYTIC” 
PROPERTIES FROM TOXOPLASMA- 
INFECTED TISSUES 

A HiTHBRTO undescribed disease-produemg agent, of 
especial interest because of its unique properties and 
origin, was encountered in the course of certain experi¬ 
ments with toxoplasma in mice. These toxoplasma 
(obligate, intracellular, protozoon parasites of large 
sizoi) have undergone numerous brain to brain pas¬ 
sages in mice in the past three years, and repeated tests 
revealed that no other agent separable by centrifuga- 

1 A, B. Sabin and P. K. QUtsky, Soiinob, 86; 336, 1937. 


“cooling by evaporation of water,” mentioned by the 
authors, is also to bo reckoned with. Page 64; In 
discussing pH, a distinction ought to be made between 
the total acidity or alkalinity of a substance, and the 
mobilized acidity or alkalinity represented by the 
hydrogen ion concentration. The pH of human blood 
oscillates about 7.45, and even a few tenths of a unit 
may mean illness or death. Page 140: Algae are not 
fungi, nor do they arise from fungi. (Among the 
parasites, no mention is made of viruses or mosaics.) 

All told, however, the authors have presented an 
interesting and useful r^sum^ in on important new 
field. They are to be congratulated on the warning 
they give against high-pressure salesmen who try to 
sell equipment for this work under promise of miracu¬ 
lous results. They caution again.st excessive optimism 
or impatient pessimism. Experimenters are advised 
to construct their own containers and to u.se relatively 
inexpensive commercial grades of chemicals. Under 
ordinary farming conditions, fertilizing chemicals 
widely scattered arc in part washed away by rain, 
whereas in hydropoiiic farming the plants are pro¬ 
tected against rain so that the nutrient solution is not 
diluted. The effective utilization of chemicals is 
higher in tray agriculture, and the onslaught of pests 
and parasites inhibited or prevented. 

It is still to be discovered how soilless growth will 
affect the quality and viability of seeds thus serially 
produced; also to what extent the fruits, seeds and 
])]ants so grown will carry certain substances (e.g,, 
vitamins, trace elements) needed by animals. From 
recent work it appears that traces of chromium in 
forage are essential for sheep and inferentiaJly for 
other animals too. Possibly impurities in the indus¬ 
trial chemicals will servo to supply such substances, 
or they may be added. Thus most commercial iron 
salts contain traces of chromium. 

The book is clearly and attractively printed. 

Jerome Alexander 

ARTICLES 

tion or filtration was involved in the disease they pro¬ 
duced. After about the fiftieth passage, however, in 
an attempt to preserve the toxoplasma at -80® C. it 
was found that while they were invariably killed by 
this procedure, some other agent capable of producing 
central nervous system disease in mice either became 
manifest or was liberated in the process. The disease 
proved to be transmissible by intracerebral injection 
and the first strain thus isolated has now undergone 
more than* 30 serial passages. At least six other strains 
obtained in other toxoplasma experiments by f reezing 
or other procedures have been passaged 4 to 12 times. 
It has proved impossible, thus far, to isolate or demon¬ 
strate this transmissible agent in at least two lines 
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of toxoplafima which arc» being paeaaged eeparately in 
mice. 

The transmissible agent* free from toxoplasma* has 
the following properties; 

(1) It does not multiply in ordinary media with or 
without blood or ascitic fluid, nor in Noguchi’s lepto^ 
Bpira and bartonella medium, either aerobically or 
anaerobically. 

(2) After intracerebral injection in mice it pro¬ 
duces a characteristic turning on the long axis of the 
body with or without other nervous signs after an 
incubation period of 1 to 10 days* but usually on the 
2nd to 3rd day. Some of the mice die* some continue 
with choreiform signs for months* but the majority 
recover in a few days; some of the latter occasionally 
relapse. The characteristic lesion consists of an acute 
necrosis and almost complete dissolution of the caudal 
pole of the cerebellum (this is the reason for tem¬ 
porarily using the term ^'neurolytic” to characterize 
this agent); almost equally frequent is a disintegration 
of the structures around the lateral ventricles. Neither 
the meylin nor the axis cylinders are spared in tlie 
attack and free fat is formed in the process. A vari¬ 
able number of 21- to 3f)-day-old mice and the majority 
of those younger than 15 days or older than 2 months 
show no signs of disease not because they are immune 
(for the agent multiplies in them and periventricular 
lesions aixj present) but because the cerebellum is not 
involved, 

(3) Nasal instillation with or without ether anes¬ 
thesia, administration by stomach tube* intracutaneoufl, 
subcutaneous, ifitramuscular* intratesticular and in¬ 
travenous injections of large amounts of active brain 
suspension have failed not only to produce any appar¬ 
ent disease or recognizable lesions but also to yield any 
evidence of local or systemic multiplication. 

(4) After intrap^iritoneal or intrathoraoic injec¬ 
tion of large amounts about 20 to 40 per cent, of the 
mice develop convulsions and other nervous signs and 
almost invariably die, most of them 17 to 48 hours 
after injection, with an occasional one on tlie third 
or fourth day. Definite pathological changes were 
found only in the nervous system (chiefly the noopalKal 
cortex, basal ganglia* cerebellum and nervous part of 
the retina) where extensive vacuolization and neuronai 
degeneration were seen. But while the agent has been 
found in the liver, spleen, kidneys* adrenals and lungs 
after intraperitoneal and in the lungs after intra- 
thoracic injection, it could not be demonstrated in the 
brains of these mice (more than 15 experiments), nor 
in the peripheral blood cither before or after the onaet 
of nervous signs. The failure to And an inhibitor and 
certain other observations suggest that the brain lesions 
in these mice were not caused by the agent itself but 
rather by some non-transmiBsUde substance which i« 


formed whesi it acts on certain ^pes of .oells* or ^ 
some as yet inconceivable meohonism. After injection 
into the vitreous of the eye the agent undergoes mailed 
multiplication* but nervous signs were observed in only 
1 of 60 mice and that within 16 to 17 hours after 
inoculation before any appreciable multiplication is 
apparent. 

(5) One intracerebral injection, whether or not it 
gives rise to cliniCial signs, renders mice immune to 
reinoculation by the same route. Their serum, how¬ 
ever, contains no neutralizing antibodies; nor were 
any antibodies found in the blood of normal mice of 
various ages. Mice which have had one eye almost 
completely destroyed by the first inoculation are not 
immune to reinoculation in the other eye. 

(6) The neurolytic agent does not so far appear to 
possess any definite pathogenic properties in rabbits, 
guinea-pigs* rats and rhesus monkeys. 

(7) It keeps for months frozen at - 80® C. and also ' 
after being dried in tjacuo in the Flosdorflf-Mudd 
apparatus; it remained infective after one month in 
.50 per cent, buffered glycerol. 

(8) Ad infected mouse brain may contain 1 to 2 
million minimal doses, and this amount is not appre¬ 
ciably diminished when a suspension in broth is spun 
at about 2,000 r.p.m. for 1 hour on a horizontal cen¬ 
trifuge; most of it, however* can be sedimented by 
spinning for i hour at 15,000 r.p.m. on an air-driven 
angle centrifuge. It could be filtered through Berke- 
feld V candles and it passed a 720 but not a 628 m>i 
gradoool membrane suggesting that the size of the 
smallest particle might l>e in the range of 314 to 360 
mft. Nevertheless, early attempts to visualize the agent 
microscopically were unsuccessful. After intraocular 
injection, however, films of the inner contents of the 
eye, stained with Giemsa or Wright's stain, constantly 
revealed peculiar minute structures, staining like the 
nuclear chromatin* which for the most part appeared 
in the form of rings or ovals with more intense staining 
at the poles and occasionally also in the form of laiger 
rings or triangles, quadrangles or still other orientation 
in which a number of “elementary bodies” appeared 
to be linked by thinner intervening bonds. ThxfBe 
structures were not seen in films stained by Gram's 
method, safranin, earbol-fucbsin, Ziehl-Nedsen or 
Abbott's spore stain, or after Cesares-Gil mordanting 
and counterstaining with earbol-fucbsin or methylene 
blue, Victoria bine stained them satisfactorily, WiU ^ 
Eivers’ modification of Castaneda's method staining 
was poor chiefly because the straetures did not appear 
blue as do Rickettsiae or the elementary bodies pf 
psittacosis, but faintly pink (or purplish ^pending on 
the differentiation) the noelear ehromatin. 'nmaf 
could not be visualized in the state in 

while witii the dotk^dd mioroe^pe psif 
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more unique forms could be discerned with any deg^ree 
of certainty. The same structures were found free 
and in association with cells in films of the serous 
surfaces of the liver, spleen,* omentum, lungs and heart 
of mice succumbing after intraperitoneal inoculation 
while films prepared in the customary way of the 
transverse sections of these organs usually revealed 
nothing. They arc difficult to find or identify in brain 
films. 

(9) The neurolytic agent has a lower thermal death 
point (42-45® C. for 15 minutes) thau is known for 
either pathogenic bacteria or mammalian viruses. 
Toxoplasma, under similar conditions, were not all 
killed at 45® C. for one half hour. 

Tests with several thousand mice (inoculated with 
brain, blood or viscera or with normal brotli) failed to 
reveal the presence of the neurolytic agent in the nor¬ 
mal stock at the time that it was being isolated from 
the toxoplasmft'infeoted tissmjs, 7ior has it been encoun¬ 
tered among thousands of other mice of the same stock 
used in other experiments in the past three years. 
Furthermore, the proi)orties of the agent are such that 
one can not at present conceive how it could possibly 
be transmitted naturally from mouse to mouse either 
by itself or through any insect vector. Experiments 
are still in progress on the possibility of a relationship 
between the neurolytic agent and toxoplasma, but any 
ultimate decision on its genesis, if that should ever be 
possible, must be postponed until further opportunity 
is given other investigators as well as ourselves to 
determine whether or not it may occur spontaneously 
in mice under conditions other than infection with 
toxoplasma* 

AiiBBBT B. Sabxk 

The Bockefellek Ikstitute 
FOE Medical Hebeaecu 
New Yoek, N. T. 

INTERCELLULAR WOUND HORMONES 
PRODUCED BY HETEROAUXIN 

Wb have published investigations indicating that 
yeast^ and animal tissue cells* injured by ultra-violet 
light and other means produce wound hormones which 
stimulate cellular proliferation. In the case of the 
wound hormone from yeast, we have been able to show 
that it probably contains adenine^ guanine, pentose, 
pl^phoric acid and possibly nicotinic acid, but not 
proteins or sulfur, and that it is thus similar to, but 
not identical with, ooem^e.* 

* Pardon, Norris, Loofbourow and Buddy, Nature, 139: 
389, 1987; Sporti, Loofbourow and I>wyer, Siudies ItuL 
Thomae, X: 163, 1937; Sperti, Loofbourow and 
Dwyer, Nature, 140: 6«, 1937. 

‘Bpertt, Loofbourow and Lane, Sciekoe, 83: 611, 1937; 
LoofbO^w^ Oueto and Lons, in publication. 

*<3o6k, tioofbourow and Stimson, Tenth Intemational 
CongtOBi ^dme, Italy, May, 1938. 


Leonian and LilJy^ concluded from their investiga^ 
tions of the action of heteroauxin on various fungi, 
algae, etc., that it is a growth inhibitor rather than a 
growth promoter and that in instances in which it 
stimulates growth, its action is that of an irritant, 
leading to the increased production of growth sub¬ 
stances by the plant cells. 

Wo have studied the effect of heteroauxin on yeast, 
using the techniques employed in our wound-hormone 
experiments.® It was found to be toxic throughout 
a wide range of concentrations, and when yeast was 
subjected to it in toxic concentrations, wound hormones 
were produced. 

In the toxicity determinations, methylene blue stain¬ 
ing was used as a criterion of cell injiiry* S, cerevisiae 
standing in isotonic salt solutions containing hetero¬ 
auxin in concentrations from 1:1000 to 1; 100,000 
showed an increasingly greater percentage of stained 
cells throughout the period of standing as compared 
with controls. 

In the wound hormone experiments, suspensions of 
yeast at a concentration of 50 g per L. (Avet weight) in 
isotonic salt solution were divided into two portions, 
to one of which hetoroauxin was added in a concentra¬ 
tion of 1:1000. After the suspensions had stood for 
24 hours, heteroauxin was added in like concentration 
to the control suspension, both BU.spensions wei*e cen¬ 
trifuged and the cell-free supernatant fluids were 
decanted and taken to dryness. These materials were 
i«a<ie up in distilled water to approximately ten times 
their original concentration in the supernatant fluids, 
and tested for growth-promoting effect on yeast grown 
in rocker tubes for 24 hours.^ The population densi¬ 
ties at the end of this period were determined by a 
photoelectric method.^ Ileteroauxin alone, in the same 
range of concentrations in which it occurred in the 
yeast fluids, was added to a portion of the rocker tubes 
in each experiment. 

The tubes to which hoteroauxin alone was added 
showed less growth than controls. Tho.se to which 
fluid from yeast which had stood with heteroauxin 
were added showed marked stimulation of growth, 
while those to which fluid from yeast standing in salt 
solution only was added showed little or no stimulation, 
dcimnding upon the concentration of heteroauxin 
introduced with the fluid. 

Separate experiments in which hetcroauxin was 
added to rocker tubes in concentrations from 1; 10 to 
1:1,000,000 showed depression of growth except for 
some slight evidence of stimulation in the range near 

«Leonian and Lilly, American Jour, Botany, 24: 135, 
1937. 

< Loofbourow, Dwyer and Morgan, Studiee Inet. 2H»i 
Thomae, in pubfloatton. 

0 Loofbourow and Dwyer, Studiee InsU JHui Themae, ka 
publication. 
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1:10,000. Since the rocker tube concentrations in the 
wound-hormone experiments were all above this range, 
and showed stimulation of a higher order, the stimula¬ 
tion obtained in these experiments can not be accounted 
for by the direct effect of heteroauxin on the yeast in 
the rocker tubes. 

It is concluded that the effect of heteroauxin on yeast 
is consistent with the mode of action suggested by 
Leonian and Lilly for its effect on plant tissues. 

John 11. Loofboukow 

Sister Cecelia Marie Dwykr^ S.C. 

Institotum Divi Thomab 
Institute or Sctentific Besearch 
Cincinnati, Ohio 

CHANGES IN WHEAT METABOLISM CAUSED 
BY POWDERY MILDEW 

Infection of wheat with the obligate parasite 
Erysiphe graminis tritici results in a gradual decline 
in vigor and growth, culminating, in cases of severe 
infection, in the death of the host. This effect of 
the mildew is accomplished in spite of the fact that 
the parasite does not penetrate beyond the epidermal 
cells, in which large-lobed haustoria are formed. Up 
to the present time it has not been possible to measure 
separately the respiration and fermentation of an 
obligate parasite and that of its host. We have been 
able to accomplish this, however, in the case of E. 
graminis triticL By carefully scraping away all the 
wheat tissue except for the lower epidermis, the latter 
may be obtained as a strip a single cell thick, with the 
uninjured mildew attached. Measurements on 5 cm.* 
of normal epidermis give no respiration within the 
limits of the apparatus 0.0(5 c. irim O^/iun'^ surface 
per hour), while with a similar area of mildewed 
epidermis the oxygen consumption is 1.3 c. mm per 
cm“ surface per hour. On removal of the mildew 
from the epidermis with a camels hair brush the oxygen 
consumption disappears. Thus the oxygen consump¬ 
tion of mildewed epidermis is, within the limits of 
experimental error, a measure of the mildew respira¬ 
tion. In this way it is possible to distinguish changes 
which the mildew induces in the host respiration from 
gross changes in the host-mildew association. 

Our experiments were carried out using a Fenn' 
volumetric znicro-respirometer, at 22.0® C. Only the 
first leaf of normal wheat 15 to 25 days old was used. 
Within these age limits, respiration and fermentation 
of wheat are fairly constant. Nornial wheat was 
heavily inoculated about 10 days after iilanting, and 
the first loaf used for experimental work 7 to 8 days 
later. The infected wheat was therefore 17 to 18 days 
old. 

Pratt has shown in an article appearing recently* 

1 W. O. Fenn, Amer, Jour. PhyHol, 84: 110, 1928, 

2 R. Pratt, Science, 88; 62,1938, 


that in wheat inoculated with Erysiphe grammia ititici 
there is a rapid rise in the respiration to a value two 
to three times that of normal wheat of sunilar age. 
We have obtained similar results, as may be seen from 
the data in Table I. In these experiments the respira- 


TABUti I 


Tlnsiu-i 

c. mm 
o. 

con- 

mimed/cm* 

leaf snr- 
face/bour 


1 

2 

3 

Average 

Normal epldormls 

±.05 

±,05 

+ • 


Mildewed epider¬ 
mis . 

1.17 

1,01 

1.21 

1.3 

Ijifertwl epidermis 
Mildew removed 

± .05 

±.05 



Normal wheat , . . 

1.81 

1.07 

1.08 

1.7 

Mildewed wheat . 


5.22 

0.40 

6.0 

Mildewed wheat . 

10,7 

6.6 


,, 

Mildew removed . 

7.4 

5.4 

. . . 

.. 


tion of infected w'heat was increased 250 per cent, 
above that of normal wheat. In addition, we have 
found that if the mildew is removed from the whe^t 
with a earners hair brush the respiration doe^ not 
return to the level of uninfected wheat. This conclu¬ 
sion is borne out by measurements of the respiration 
of mildewed epidermis. One cm.^ of infected epi¬ 
dermis coiiHumes only 1.3 c. mm of 0^ per hour, which 
is much less than the increase in respiration produced 
in diseased wheat by the mildew (Table I). 

Further confirmation of this concJiision was obtained 
by the use of sodium aEide as a poison to differentiate 
between the respiration of mildew and wheat. A 0.001 
molar solution of sodium azide has no appreciable 
effect on the respiration of normal wheat, but nearly 
eliminates the respiration of the mildew (Table II), 


TABLE II 


Tissue 

c. mm 0i 

conaumed/cmViiour 

DecreaM 
from 
' control 
value 

1 

2 

3 

Ave. 

Mildew . 

1.61 

1.08 

1.21 

1.30 


Mildew NiiNt .. 

.18 

,13 

.., 

0.15 


Normal wheat . 
Mildewed wheat 

1.81 

1.08 

1.07 

1.72* 


0.38 

0.34 

0.40 

0.04 


Mildewed wheat 
10-* M NaN« , 

4.40 

3.50 


4.45 

1.30 


* In thlH group of experiments no meagaremente were made 
of the reaplratlon of normal wheat In atlde. In another set, 
however, the decrease In azMe woe only 8 per cent. 


If the increased respiration due to infection is largely 
an increase in host respiration, sodium azide should 
cause a decrease in the oxygen consumption of mil¬ 
dewed wheat which is not greater than that of the 
mildewed epidermis. As may be seen from Table II, 
this is actually the case. Although cyanide is just 
as effective a poison for the respiration of mildew, 
it is unsatisfactory as a differential poison, since it 
stimulates wheat *re8piration. 

The fermentation of normal wheat can readily be 
compared with that of the infected wheat tisBUe^ oa 
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mildewed epidermis shows no measurable anaerobic 
CO 3 production. From Table III it is at once ap- 

TABLK 111 


Tissue 

Anaerobic COa In c. mm 

CO»/cia*/br. 

1 

2 

3 

Ave. 

Normal wheat . 

1.70 

1.80 

1.70 

1.77 

Mildewed wheat . .. 

2.03 

2.70 


2,67 

Mildewed epidermis , 

±.03 

0.00 

±.08 

... 


parent that the infection causes an increase of about 
50 per cent in host fermentation. 

The pathogenesis of mildew infection of wheat is 


correlated with an inorease in fermentation and a 
larger increase in respiration of the host tissue. These 
changes in the host metabolism occur in the green oellB 
of the mesophyll which are not in contact with, nor 
invaded by, the hyphae of the mildew. Preliminary 
measurements of the effect of the disease on photo* 
synthesis indicate that the destruction of functional 
chlorophyll is subsequent to these changes in fennenta* 
tion and respiration, 

Paul J. Allen 
David R. Goddard 

PErARTMENT OV BOTANT, 

IXNrVKRSlTY or Roohestke 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A PRACTICAL BELLOWS RECORDER' 

The Brodie bellows is regarded as one of the most 
satisfactory recorders of volume changes that we have. 
Various modifications have been suggested from time 
to time, but most of them are time-consuming in pre- 
})aring them for use or they are too complicated to be 
easily practical. One of the most popular methods 
of preparing the Brodie bellows is with cargile mem- 
brarie. This method presents several difficulties. A 
set of patterns is necessary to cut the membrane. The 
gluing constitutes the most troublesome feature of the 
preparation. It usually requires a skilled technician 
to prepare one that is effectively air-tight. After one 
has been used once, it requires continuous attention to 
insure its being available for a second use, i.e., it must 
be covered with cotton and soaked in glycerin in order 
to keep it pliable. A few montlis^ use of this instru¬ 
ment together with frequent failure on the part of 
technicians to prepare one properly led the author to 
study tlie problem with the purpose of devising an 
- 'lastrument that would not lose in accuracy and yet be 
easy to prepare. 

The following device was finally arranged and has 
been in use for some time by the author and many other 
workers. It consists essentially of a base plate of 
brass, to which is attached an arm for mounting to an 
iron support. At the distal end of the mounting arm 
is a small removable block which is fastened to the 
base plate by set screws. Through the middle of the 
base is drilled a hole, which is countersunk from above. 
A threaded brass tube with a shoulder at one end 
passes through this hole, tlie shoulder fitting accurately 
into the countersunk depression. The bellows fold is 
made by using either a rubber condom or, with the 
smaller models, a thin finger cot. If a condom is used, 
it may be cut off at about one-half length, and with 

1 From the Department of Phariniioology, Boston Uni¬ 
versity School of Medicine and the Evans Memorial Hos¬ 
pital, 


the removable block raised or removed, the condom is 
placed on the brass plate until the closed end extends 
a little beyond the free end of the bniss plate. Note 
the position where the threaded tube which passes 
through the brass plate lies. Mark the point on the 
condom and cut a small hole in it at that point. Re¬ 
move the braes tube and inserting its small end first 
into the condom, the small end through the hole 
previously cut. Place a little colophoniiim cement in 
the countersunk depression. Warm it gently and then 
quickly thrust the tube through the hole and immedi¬ 
ately tighten tlio wing nut screwed on the tube beneath 
the brass plate. Now place the open end of the con¬ 
dom under the brass block and tighten the set screws. 
The bottom of this block should be covered with a thin 
piece of soft leather or blotting paper and a similar 
piece should be laid on the lop of the base plate lying 
under the block. In our laboratory, we have taken a 
piece of leather from a lady’s kid glove and have split 
a thin layer from it. The object of the leather is to 
form a padding to grip the condom tightly when the 
thumb screws in the block are tightened. 

All that is left to do now is to fasten the aluminum 
plate on the top of the condom. This is done by plac¬ 
ing one edge of the aluminum plate in tlie groove in 
the brass block. With a spot of colophonium cement 
on tlae under side of the plate and with very gentle 
traction on the condom, heat the aluminum plate with 
a metal rod or small flame and push it down flrmly 
against the rubber, bolding it until the cement has 
set. The object of making slight traction on the con¬ 
dom is to insure the edge of the aluminum plate being 
drawn back snugly into the groove in the brass block 
when the condom is released. In this way a perfect 
hinge is formed and wobbling is prevented. On top of 
the aluminum plate may be fastened any type of writ¬ 
ing point—straw, aluminum or celluloid. The length 
of the writing point may be suited to the needs of the 
experiment at hand. 
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Fig. 1 is a mechanical drawing of the bellows. Re¬ 
cently we have adopted latex for our balloon material. 
With this material one can make the balloon any 
desired shape or size. It is especially desirable to 
make the balloon smaller in diameter where it passes 
under the block. Such a shape reduced in size is 
shown at B in the illustration. At A is a detail draw¬ 
ing of tlie countersunk depression in the base plate 
with the brass tube in position. The base plate of the 
recorder measures 4 cm x 5 cm and is 5 mm thick. It 
can be made in any shop where tools and a mechanic 
are available and can be made any desired size. One 
point indicated in the drawing which might be advan¬ 
tageously changed is the shoulder on the threaded tube 
which may be made square or, if left round, may be 
fitted with a tongue which would sink into a corre¬ 
sponding groove in the brass plate. This is to pre¬ 
vent the threaded tube from turning when the wing- 
nut is tightened, thereby skewing the rubber condom 
somewhat. 

This apparatus has been used in several laboratories, 
and I have been asked many times to publish a de¬ 
scription of it. Dr. Charles Gruber, of Jefferson Med¬ 
ical College, Dr. O. H. Miller, of Iowa City Medical 
School, and Dr. Fredrick F. Yonkman, of Boston 
University School of Medicine, have used the bellows 
and published tlieir results. The bellows was demon¬ 
strated at the meeting of the American Society for 
Experimental Pharmacology and Therapeutics held in 
Rochester, N. Y., in 1927. 

Walter L. Mekdenhall 

“PROPS” FOR COVER GLASSES 

A SIMPLE metliod for “propping up” cover glasses 
in preparing total mounts of chick embryos, small in- 
sC/Cts and other specimens requiring raised cover glosses 
makes use of small bone “curtain rings” which ore 
available in i" and V' diameters, correspond¬ 

ing to standard sizes in round cover glasses. 

The bone ring is ground with sandpaper or emeiy 
wheel on top and bottom to produce flat adhering mir- 
faces for slide and cover slip. The ground ring ie 
then treated in the same manner as the specimen to be 
mounted; ».e.> washed in distilled water, run through 
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the alebhols, jryloli and impregnated with thin balsam., 
This procedure is important, especially dehydration, 
in order that no air or moisture remaina in the bony 
structure to cause 'bubbles” or fogging of the balsam 
after mounting. The rings may be stored in the balsam 
for later use. 

When ready for use, the rings are placed on the slide 
with suffleient balsam adhering to make a good seal, 
and then allowed to dry for 24 to 48 hours in a dust- 
proof cabinet or box. In mounting the specimen, the 
ring is filled with thick balsam, care being taken to 
avoid bubbles on the inner and lower periphery of the 
ring. After placing the specimen in the balsam, more 
is added until the ring is filled and **heapod” but not 
overflowing. The cover slip is placed directly over the 
ring without being pressed down, as the light tension 
of the cover glass will permit any small bubbles formed 
to work out and permit some shrinkage of the balsam 
in drying. 

After drying for several days, the ring is “painted” 
with heavy balsam to form a smooth, even surface 
finish, and to prevent bubbles of air creeping in as the 
balsam continues to shrink in drying. An occasional 
similar application of balsam will make these mounts 
long-lasting and uniformly neat laboratory slides. 

Hertha M. CoRnrs 

New Yokk, N. Y, 
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THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

THE SAN DIEGO MEETING OF THE PACIFIC DIVISION 

Edited by Professor J. MURRAY LUCK 

STANrOBD UNIVERSITY 


The twenty-second annual meeting of the Pacific 
Division, American Association for the Advancement 
of Science, and of twenty associated societies was 
held in San Diego, California, during the week of 
June 20, 1938. 

It is no exaggeration to describe these meetings as 
probably the most successful in the history of the divi¬ 
sion. It may be recalled that the second meeting of 
the division some twenty-two years ago was held in 
San Diego with a total registration of 133. Since 
that time there has been a steady increase in the num¬ 
ber of scientific organisations in the Pacific Coast 
states and of members in attendance upon the annual 
meetings. As an indication of the growth of interest 
in seienee cm the Pacific Coast, it should be mentioned 


that the total registration of 832 members and guests 
established a new record. 

The general sessions and the meetings of the par¬ 
ticipating societies wore held in Balboa Park. The 
material facilities provided by the host institutions 
were excellent in every respect. Not only were 
buildings in which the sessions were held conveniently 
grouped together and within easy reach of registra¬ 
tion headquarters, but the luxuriant gardens of the 
park provided a setting of great beauty wiiieh added 
much to the pleasure of the visit in San Diego. 

Six organixationB joined in sponsoring the meeting 
and served as hosts to the visiting members and 
guests: San Diego Society of Natural History, 
Scripps Institution of Oceanography (La Jolla), Sxn 


















Zoological Society of Sail 
State Ccdlege and the San Di^o 
County Medical Society. 

The local arrangements were in charge of a general 
committee, of which Clinton G. Abbott served as 
chairman. Not only did many residents of San Diego 
and its immediate vicinity assist greatly in organizing 
the meeting through service upon committees, but 
substantial material aid was extended by the Ban 
Diego Convention Bureau. 

The first general session was held on the morning 
of June 21 and consisted of a symposium on Climate 
and Man” in which four invited speakers participated. 
As an introduction to tlie symposium, “The Present 
Climate of California” was discussed by Professor 
John B. Leigh!y, of the University of California. 
“Climatic Variations” was the subject of the second 
address presented by Dr. Plrnst Ante vs, of Globe, Ari¬ 
zona. Dr. Morrill K. Bennett, of the P'ood Eesoaroh 
Institute, Stanford University, gave an illuminating 
paper on “Climate and Agriculture,” while the con¬ 
cluding address, “Sociological Aspects of Climate,” 
was presented by Professor C. M. Reynolds, of the 
department of economics, Stanford University. 

On the afternoon of the same day a session of con¬ 
siderable interest was held in which the progress of 
research in several fields was described. Dr. J. A. 
Anderson, of the Mount Wilson Observatory, Pasa¬ 
dena, described “Recent Instrumental Developments in 
Astronomy”; H. U. Sverdrup, director of the Scrippe 
Institution of Oceanography (La Jolla), reported on 
“R^H^ent Advances in Our Knowledge of the Oceans”; 
Profejssor C. H, Danforth, of Stanford University, 
reviewed certain aspects of current research on “The 
Sex Hormones,” and Pi-ofesflor R. Goldschmidt, of 
the University of California, Berkeley, gave the con¬ 
cluding paper on “Genetics.” 

Addresses of general interest to the visiting mem¬ 
bers, as well as to the lay public, were presented on 
three evenings of the week. The first of these took 
the form of a symposium on “Animal Experimenta¬ 
tion,” in which B. 0. Raulston, of the University of 
Southern California, A. J. Carlson, of the University 
of Chicago, and H. B. Torrey, of Stanford Univer¬ 
sity, participated. The necessity of animal experi¬ 
mentation for future progress in biology and medicine 
was emphasized in these addresses. Dr, Raulston 
presented “The Clinical Point of View,” Professor 
Carlson, “The Laboratory Point of View” and Pro¬ 
fessor Torrey, “The Biologists^ Point of View.” The 
subject of this symposium proved to be of consider¬ 
able interest to the public and very appropriate for 
consideration at the present time in view of the forth¬ 
coming referendum in California upon the so-called 
“Humane Pound Act,” the effect of whidi would be to 


render almoi^ impo^Ue ike use ^ dogs imd W 
ttxpertmental |M^ v 

t>r. J. S. Plaskelt, oi tke Dominion Aatropbyeioal 
Observatory, Victoria, B. C., as president of the dm- 
sion, gave the second public address of the week xm 
“Modem Conceptions of the Stellar System.” The 
third and concluding address was presented on June 
23 by Professor C. Skottsberg, of the Botanical Gar¬ 
den, Gothenburg, Sweden, on “The Distribution of 
Flowering Plants over the Pacific Ocean and its Sig¬ 
nificance.” 

Among the events of a social character arranged for 
the entertainment of visiting members and guests, 
mention should be made of a general reception whlcli 
was tendered by the host institutions on the afternoon 
of June 21. This was held in the beautiful gardens 
of the Court of Honor, Balboa Park. On the after¬ 
noon of June 22, tea was served by the San Diego 
Branch of the America Association of University 
Women in the Loggia of the House of Hospitality, 
and again on the afternoon of June 23 in the Fine 
Arts Gallery by the director and staff. 

A number of attractive excursions were arranged, 
among which mention might be made of those to San 
Diego Gardens and the Hotel del Coronado, to the San 
Diego Zoological Gardens, to Point Loma and Old 
Town, to the Torrey Pines Park and the Scripps In¬ 
stitution of Oceanography, and finally, more extensive 
trips to Palomar Mountain and the new observatory 
now under construction by the California Institute 
of Technology. 

Meetings of the executive committee were held daily 
and of the council on June 22. Dr, S. J. Holmes, pro¬ 
fessor of zoology at the University of California, 
Berkeley, was elected to the presidency of the Pacific 
Division for the ensuing year. H. S. Heed, professor 
of botany, University of California, B^keley, was 
elected to the executive committee in siiecession to A. 
B. Davis on completion of the customary five-year 
term of office. Professor T, G, Thompson, of the Uni¬ 
versity of Washington, Seattle, who had just com¬ 
pleted a term of office of three years as a member of 
the executive committee, was reelected for a full flv^ 
year term. 

The following eight fellows of the association were 
elected as members-at-large to serve upon the council; 
Professor C. H. Thienes, departmmit of pharmacology, 
University of Southern California (one-year term); 
Professor E. B. Babcock, departnmat of geneticsi 
University of Criifornia, Berkeley (one-year tenn);V 
Dr. F. J. Veibmeyer, division of irrigation, Univerei^ 
of California, Davis (two-year term); F^fessor C- 
McLean Fraser, department of zoology, University^ 
British Gtfiumbia, Vancouver^ B. C. (two^yesr term) f 
Professor A. P.* Krueg^, depariment of 



nigff of Califonui^ Berfcal^i maiioti ^ Eo«tiomiG Eutomologiists its 


tom); IheoSemor Max Maisozit of snathe- 

aaiie«t| CaJifotnm Institate of Toehndogy, Pasadena 
(three^Tear term); Profesaor C. L. Utterbaoh, depart- 
&tent of physiosj University of WashingtoHi Seattle 
(four^yeor term), and Dr. H. A. Spoehti director, Car¬ 
negie Institute of Plant Biology, Stanford Univer¬ 
sity (four-year term). 

The following resolution on the so-called ^Humane 
Pound Act^^ was adopted by the council: 


third annual meeting on Thursday and Friday, June 
23 and 24. During the sessions twenty-two papers 
were presented. These dealt with a wide range of 
entomojogica) subjects, including insect toxicology 
and evaluation of field data. 

The entomologists’ dinner was held on Thursday 
evening, and the members were addressed by J. J. 
Davis and J. A. Hyslop. 

The total attendance at the meetings was seventy- 


Whkbxas, Our past impressive adbievomeats in the euro 
and prevention of disease throughout tlie world havo re¬ 
sulted from an intelligent understanding of the functions 
of the human and animal body in health and disease, and 
Whsoeab, The very imperfect advance of our race from 
savagery and superstition has depended and will continue 
to depend in no small measure upon a steady increase in 
our knowledge of the life processes of living beings, both 
plant and animal, and 

Whxbkab, An important part of such knowledge can only 
be obtained by the actual study of living animals by ex¬ 
perimental methods, humanely conducted, and 
Whchkab, An active but misinformed minority of our 
citleens has persistently refused to recognize the source of 
these discoveries though ever willing to benedt from thorn 
and has continually charged our leading medical and bio¬ 
logical authorities with infiicting cruelty upon animals, and 
has endeavored to hamper these persons by legislation and 
otherwise, and 

Whxb£ah, a measure in to be placed upon the ballot 
next November, and voted upon by the people of Cali- 
fomia, which purports to be a humane meaauro, designed 
to protect from mistreatment animals in public pounds, 
but whose real effect would be to seriously handicap Im 
portant and necessary research, and 
WHluiBaB, The enactment of such legislation would be to 
greatly retard the progress of biological and medical re¬ 
search in this state, 

Therefore, he it resolved by fije American Association for 
the Adyancemmit of Science, Pacific Division, assembled in 
San Diego in June, 1938, that tho Division strongly urges 
the defeat of the soHsalled “Humane Pound Act” and 
recommends the employment of widespread publicity calcu¬ 
lated to achieve this end. 

Announcement was made that the 1930 meeting of 
the diviaion would be hedd at Stanford University 
from June 26 to July 1, 1030, and that of 1940, 
which will be national in ehoracter, will be at the 
University of Washington, Seattle. 

SlBBaiONfi OF THE ArrHAATEII SOCIETIES 
Twmiiy of the affiliated and associated societies par¬ 
ticipated in the meetings and over three hundred papers 
were presented. The reports of the various sessions 
follow: 

Aic^cah AnaocuTtoN of Ecomouic E^TTOMonoaisTS, 
PAomrac SJXrtPt Bbanoh 
eapotil J. F. XitfEi^n) 

of ik» American Asso- 




two. 

The officers elected for 1938 are: Chairmafif R. H. 
Smith, University of Califoniia at Los Angeles; 
Vice-Ckairtnan, B. G. Thompson, Oregon State Col¬ 
lege; Secretary-Treamrer, J, F. Lamiman, University 
of California, Davis, California. 

American Chemicai. Society, Pacific 
Intersectionai^ Division 

(Report by Williafn G. Young and Dudley H. 

Robinson) 

The opening session on Wednesday morning was 
devoted to contributed papers in organic and biolog¬ 
ical chemistry. Two interesting papers were pre- 
Bented on physical and chemical testa for freshness of 
fish for food. One group of papers dealt with physi¬ 
ological activity of vitamin C and of vitamin-B 2 ana¬ 
logs and with the aynthesia of compounds possessing 
vitamin-B 2 activity by tlie pea root, Another group 
dealt wiUi rearrangements during the synthesis of 
stereoisomeric compounds. 

Wednesday aftenioon was given over to an invited 
group of papers of general interest. Professor A. O, 
Beckman, of the California Institute of Technology, 
discussed difficulties encountered in the use of the 
glass electrode. ProfesHor M. 8. Dunn, of the Uni¬ 
versity of California at Los Angeles, presented re¬ 
sults on the physical and chemical properties of the 
amino acids. Professor C. R. NoUer, of Stanford 
University, discussed the structural chemistry of the 
saponins and sapogenins from the California soap 
root, while Professor Roger J. Williams, of Oregon 
State College, summarked his work on the chemical 
nature of pantothenic acid. Professor Don M. Yost, 
of the California Institute of Technology, concluded 
the session with a paper on Artificial Radioactivity 
and its Chemical Applications.” All the papers were 
interesting, and an active discossion followed each of 
them. 

The Thursday morning and afternoon sessions Wei^ 
devoted to physical and inorganic chemistry. A 
her of papers on colloidal and surface chemistry weriSk 
presented by invostigators from Stanford 
An exhibit of several types of inexpensive ai^4riy^ 
ultracentrifuges attracted particular 
other group of papers on the determination of 
lor otrttdtoe by x-ray and 
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were presented by investigAtors from the California 
Institute of Technology. 

Other papers included micro-qualitative analysis of 
the alkaline earths, polarographic investigations, pho¬ 
tochemical oxidation of erotonaldehyde, efficiency of 
reduction by zinc amalgams and xanthates as collec¬ 
tors in ore dotation. 

A dinner for chemists was held on Wednesday eve¬ 
ning, and Professors F. O. Koenig, of Stanford Uni¬ 
versity, and II. V. Tartar, of the University of Wash¬ 
ington, were elected as members of the executive com¬ 
mittee of the Pacific Intosectional Division of the 
American Chemical Society. 

American Meteoboixkiioal Society 
{lieport hy Geo. F. McExeen) 

The program of the American Mcteorologica] Society 
eoncerned four groups of subjects: (1) Fog, clouds, 
minimum temperatures and dew points; (2) Weather 
conditions in relation to forest-firo danger and desert 
rainfall; (3) Comparative data on Southern California 
floods baseil upon official instrumental observations 
and historical research using old manuscript and pub¬ 
lished reports; (4) Methods of making upper air ob¬ 
servations by means of small portable equipment that 
can be carried by a pair of sounding balloons. Dy¬ 
namical treatment of certain upper air observations 
for calculating the wind velocity at various levels. 

Encouraging progress has been made in using not 
only base station observ^ations but also those from the 
fine networks of stations in regions of citrus cultiva¬ 
tion supplemented by studies of general weather maps, 
for forecasting minimum temperatures on the after¬ 
noon of the preceding day. Methods of forecasting 
the formation and dissipation of fog and clouds are 
being developed along quantitative thermodynamical 
lines using diagrams ATid tables for facilitating com¬ 
putations. Such results arc of special importance to 
naval operations in the Pacific. 

Studies t»f compilations of numerous observations 
of wind temperature and humidity and the amount of 
moisture in inflammable forest material, determined 
from standard test strips of W(X)d, have made it pos¬ 
sible to construct charts invaluable to the forester in 
efficiently preventing forest fires and in fighting those 
that do occur. 

Studies of available official instrumental observa¬ 
tions and older historical records, carefully appraised, 
indicate several storms in the Los Angeles area com¬ 
parable with those of February and March, 1938. 
Certain grossly inaccurate reports have been accepted 
and recopied as correct, even though a critical study 
failed to reveal convincing evidence of their correct¬ 
ness. Such research work, leading to tested conclu¬ 
sions and the elimination of unreliable statements, is 
being continued and should be encouraged. 

Remarkable progress, especially since 1930, has been 


made in developing a small combination of radio trans¬ 
mitter, clock and storage battery, light enough to be 
carried by a pair of sounding balloons. Thus, essen¬ 
tial upper air data on winds, temperature and humid¬ 
ity at heights up to about ten miles can be obtained 
during nearly all weather conditions and without mak¬ 
ing aeroplane flights. 

Not only instrumental technique has improved but 
theoretical methods of dealing with upper air data have 
been developed, enabling the calculation of winds from 
more or less incomplete observations. 

American Physical Society 
(Report by Paul Kirkpatrick) 

The Wednesday morning s<*ssion was devoted to the 
presentation of brief contributetl research reports of 
theoretical and experimental investigations of the 
properties of nuclear and cosmic ray particles, phe¬ 
nomena of gaseous ions and certain biophysical phe¬ 
nomena, including the effects of low teraperatures 
upon living cells. This program was followed on 
Wednesday afternoon by a symposium on “Nuclear 
Transformations and their Astrophysical Significance,” 
a joint session of the American Physical Society and 
the Astronomical Society of the Pacific at which W. A. 
Fowler spoke on “Nuclear Reactions os a Source of 
Energy,” J. H. Oppenheiiner upon “The Physical 
Problem of Stellar Energy” and R. Minkowski upon 
“The Composition of Stellar Atmospheres.” 

Contributed research reports conjstituted the pro¬ 
gram of the Thursday morning session, with problems 
of x-ray absorption and electron emission, sound ab¬ 
sorption, atomic spectra, gaseous conduction, induced 
radioactivity and experimental techniques under con¬ 
sideration. The Thursday afternoon program, held 
at the Scripps Institution of Oceanography, comprised 
a symposium upon “The Physical Problems of the 
Ocean,” a title comprehending questions of sand move- 
movement, sedimentary distribution, turbulence and 
suspension of small particles. This symposium was 
addressed by H. U. Sverdrup, F. P. Shepard, R. 
Eevelle, W. E. Allen, G. F. McEwen and R. D. Gordon. 

The final session, held on Friday morning, consisted 
of a series of contributed research reports treating the 
characteristics of certain research instruments (includ¬ 
ing one for objective determination of photographic 
graininess), a method for separating radioactive iso¬ 
topes, emission of electrons under the action of eloctro- 
gUtic fields, variations in liquid viscosities due to flow 
orientation of molecules and the possible localization 
of the source of night-sky light in lower regions of 
the terrestrial atmospliere. 

AMBRIOAN PHTTOPATHOLOaiOAL SOOIKTT 

.Paoxfio Division 
(Report by L. D, Leaoh) 

The Pacific Division of the Amettcan Pbytopatbch 
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Itkgieid Sooioty held three half-day eedsione for the 
preaontation of papers. About forty-five patholo¬ 
gists attended, and twenty-six papers were presented. 
The first half-day was devoted, mainly, to papers on 
diseases of citrus, among the most interesting of which 
were the reports by H. S. Fawcett and L. Klotz on 
the types and symptoms of psoroais and on its trana- 
mleeion. 

The Tuesday afternoon program consisted of a scries 
of papers on virus diseases. Of special interest to 
those in attendance was the report of Eubanks Carsner 
on the present status of r<.‘sistance in sugar beets to 
curly top disease, that of N. J. Giddings on sugar-beet 
curly top virus strains, and C. W. Bennett’s discussion 
of the movement of the virus of sugar-beet mosaic. 

Other paf>ers that attracted considerable interest 
were those by 0. II. Spiegelb<u'g on the pink disease of 
pineapple and by L. C. Cochran and Lee M. Hutchins 
on the host rclationshii)s of peach mosaic in Southern 
California. 

Wednesday afternoon was devoted to excursions in 
the vicinity of San Diego. The largest grouj) visited 
the Soripps Institution of Oceanography at La Jolla. 

A short informal symposium on the teaching oJ' 
plant pathology was held on Thursdaj^ afternoon. 
The same topic has bi*en suggested for a more elaborate 
program during the next annual meeting. 

Offieers elected for the ensuing yeoi’ are as follows: 
President, W. T. Horne, University of California; 
Vice-president, B. F* Dana, U. S. Department of 
Agriculture; Secretary-Treamirerj L. D. Leach, Uni¬ 
versity of California, Davis; Conncilor^ E. Carsner, 
U. S. Department of Agriculture. 

AitKBiGAN Society oir Ichthyologists and Herte- 
Toi/)oiSTs, Western Division 

(Report by Maryaret Storey) 

More than twenty members and guests met infor¬ 
mally at the laboratory and home of Laurence M. Klun- 
bor on Friday afternoon and visited his unsurpassed 
collection of southwestern rattlesnakes and other herpe- 
tological specimens. On Saturday a night desert col¬ 
lecting trip arranged by C. B. Perkins, of the San 
Diego Zoo, yielded eleven live lizards of two species 
and twenty-three live snakes of seven species in four 
hours in the vicinity of The Narrows, In addition, 
fourteen snakes of ton species and two lizards were 
observed run over on the road. Some of these were 
in sufficiently good condition to be saved. The Na¬ 
tional American Society of Ichthyologists and Herpe¬ 
tologists meeting at Berkeley from July 20 to 23 pre¬ 
vented offleial participation in the American Asso¬ 
ciation for the Advancement of Science meetings this 
year. 


American Booibty of Puint PHtsioLoois^ 
Western Section 

(Report by A, S. Crafts) 

The Western Section of the American Society of 
Plant Physiologists held its third annual meeting from 
June 21 to 24 at Balboa Park, San Diego. In what 
was declared by many to be the section’s most success¬ 
ful meeting, a full program consisting of three sessiona 
for submitted papers and four joint symposia was pre¬ 
sented, Over fifty members registered and all meet¬ 
ings were well attended. Election of F. M. Eaton and 
J. R. Furr for chairman and vice-chairman, respec¬ 
tively, was announced at an informal dinner on Thurs¬ 
day evening. 

The general session on Tuesday morning was devoted 
to papers on hormones, autonomic exudation cycle, bud 
inhibition, polarity and other topics involving auto¬ 
nomic responses in plants. This program served to 
show what rapid progress is being made in relating 
these complex activities of plants to the auxins and 
other growth factors. 

The Thursday moniing session for submitted papers 
covered topics of horticultural interest, including pest 
control and soil-plant relations. The Friday morning 
session provided pai)fr8 of biochemical and nutritional 
interest. Of particular merit were reports on methods 
of study and results with microelements by D. L 
Am on and P. R. Stout. Folke Skoog presented evi¬ 
dence of a relation betwwn zinc deficiency and auxin. 
These studies, conducted in Professor D. E. Hoagiaud’s 
laboratory, mark a distinct advance in our knowledge 
of the function of metals in the nutrition of plants. 

Symposia on “Salt Tolerance of Plants and Related 
Problems," “Plant Invasion on the Pacific Coast,” 
“Cell-Wall Structure" and “Progn'ss in Plant Science” 
presented cabablo reviews in these various fields and 
emphasized the rapid advancement being made. Of 
outstanding interest were papers on salt absorption 
and translocation by I). E. Hoagland and T. C. Broyer, 
a diaoussion of the results of studying the plant re¬ 
mains found in adobe brick by Q. W. Hendry and J. N. 
Bowman, papers on cell-wall structure by James Bon¬ 
ner and Win. S. Stewart, of the California Institute 
of Technology, and reviews on “Plant Hormones,” by 
F. W. Went, “Permeability,” by L. R, Blinks, and 
“Nature of Viruses," by T. E. Rawlins. The extent 
to which x-ray analysis, polarized light and radioactive 
elements from the cyclotron are being used in biology 
indicates the progressive nature of research in this field 
of science. 

AssewiATioN OF Facifio Coast Geographers 
(Report by PeverU Meigs, 3rd) 

Fourteen papers, two dinners and two field-ezemr- 
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siotut laarked the sessdous ot the Associatiott of Paeifio 
Coast Geographers. Thursday moroing was devoted 
to an interesting series of papers on geographic piob- 
lems of Southern California. Culture and erosion in 
the valleys and marine terraces were dealt with by 
K. M. Glendinning and George Carter. Reports on 
their geomor 7 >hologic studies in the Sdri Gabriel Moun¬ 
tains were given by Gordon Oakeshott and Joseph 
Williams. Williams took challenging but convincing 
exception to some existing theories of physiographic 
history of the San Gabriels. Thursday afternoon was 
given over to a field-excursion led by Alvena Storm 
dealing with the historical evolution of San Diego. 
Some of tlie pai)ers presented on Friday morning 
were: a survey of North American sand deserts, by 
Forrest Shrove; a study of the Rio Verde Valley, 
Arizona, by Agnes Allen; description of Papago vil¬ 
lages, by J. W. Hoover; and survey of aboriginal 
trade routes for sea shells in the southwest, by Donald 
Brand. An analy.sis of middens has shown that .shells 
for ornamental purposes had been brought into Ari¬ 
zona and New Mexico in large quantities from the 
Pacific Coast of Southern California, though the chief 
source of southwestern shells was the Gulf of Cali¬ 
fornia, and a few were brought from the Gulf of 
Mexico. On Friday afternoon a report by Russell 
McClure on the Hudson Bay wheat route was read, 
describing difficulties such as ice, fog and lack of re¬ 
turn eargoe.s, but attaching considerable value to the 
route as a freight-rate-reduring competitor for Mon** 
treal. Peveril Meigs discuasfid the historical geography 
of water planning in the Great Central Valley of Cali¬ 
fornia, analyzing the changing plans of the past eighty 
years, culminating in the Central Valley Project now 
imdor construction. 

At the annual dinner on Friday evening, John B. 
Leighly gave the prosideatiol address, an analysis of 
incthodologic controvcT 8 ie>s in nineteenth century Ger¬ 
man geography. The mystical attitude of Karl Ritter, 
occupant of the first academic chair ever established 
in geography, and the gradual breaking-away of geog¬ 
raphers from the Ritterian philosophy, leading to the 
development of modem regional geography, formed 
the central thenwis of the address. Saturday was de¬ 
voted to an all-day field excursion in the foggy coastal 
desert of Baja California, Mexico, led by Lauren Post 
and Peveril Meigs. 

Officers elected: John B. Leighly, University of Cab- 
fornia, president; Frances M, Earle, University of 
Washington, vice-president; Peveril Meigs, 3rd, State 
College, Chico, California, secretary-treasurer; Otis 
W. Freeman, College of Education, Cheney, Washing¬ 
ton, editor of Yearbook, 

Abtbonomical Socibtt of the Pacific 
{Report by Alfred H. Joy) 

On Wednesday afternoon, June 28, a joint session 


was held with the imesriakn Phymal Stfeiely Wn 
attendanee of one hundred. A symposiuiiL on the sab^ 
jeet, ^^Nuelear Trangformations and their Astropfays- 
ioal Significance/’ was held. The following topics Were 
presented: “Nuclear Reactions as a Sonree of Energy,” 
by W. A. Fowler, California Institute of Technology; 
“The Composition of Stellar Atmospheres,” by R. Min^ 
kowfiki, Mount Wilson Observatory. 

The details of the theory of possible nuclear changes 
in the lighter elements and the possibility of their ap¬ 
plication to the interior of stars were considered. On 
account of the limited obsiTvational data available it 
is difficult to comiMire proposed theoretical conditions 
with those prevailing in the stars themselves. Dr. Op- 
penheimer 8ugge.sted a model with a high central con¬ 
centration of neutrons. 

Sessions for papers were held on Thursday, June 23, 
with an attendance of about fifty. An unusually wide 
range of topics was presented in twenty-nine papers 
from ten different institutions. They were well dis¬ 
tributed in different fields and touched upon the aste¬ 
roids, the sun, stars, variables, novae, nebulae, inter- 
stellar matter and instrumental equipment. 

In the papers several points of especial interest were 
noted. D. M. Beard and Mrs. Raster reported on 
determinations of the distance and orbit of Gie asteroid 
Hermes, which passed very near the earth in 1937. 
Mrs. Mulders’s study of solar activity indicates that 
the maximum of the sun-spot curve was probably 
reached in July, 1937. E. Pettit showed photographs 
of a prominence which reached the record height of 
960,000 miles. A, H. Joy gave the results of his study 
of galactic rotation based on the radial velocity ol 
Cepheid variables, and H. W. Babcock presented a 
remarkable curve indicating the rotational velocities 
in the Andromeda nebula at different distances from 
the center. A direct determination of the darkening 
at the limb of an eclipsing star was observed by G. 
E. Kron with a new photoelectric photometer. The 
spectra of the two super-novae of 1937 were discussed 
by R. Minkowski, and F. Zwicky described his plan of 
search for such objects in the extra-galactic nebutao. 

Professor R. T* Crawford, Professor W. T. Skilling 
and Dr. J. S. Flasket! presided at the various sessions 
in the absence of President Jeffers. 

On Friday, June 24, a party of forty members of 
the society and their families visited Poiomar Moun¬ 
tain and were shown the 200-inch dome and the 18-inch 
Schmidt telescope by Drs. Anderson and Zwicky and 
Captain McDowell. 

Botanical Sooiewt ob* America, Pacific 

SnonoK 

{Report hy A, W, Baupi) \ , 

The Botanical Society of Ameri^ paoi$c 
ii^d iTt’o sosMona a* which |mpei» 
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w two jamt Bjinpoiiiii irilb tlw Wottteni 
d«eti0iti of tbo Aiaoriean Society of Plant Phyaiolo- 
gi^ At the Tuesday monung seBeion Geo, B, Bigg 
deecvibed a convenient li^t filter through which 
plants containing chlorophyll appear red while green 
paint appears green* H. S. Beed described structural 
changes in tomato leaves when the plants are grown 
in nutrient solutions lacking traces of copper or zinc 
salts, W. E, Allen pointed out that the structural 
features of certain marine plankton diatoms of the 
East Pacidc are so variable that the identihcation of 
species is rendered difficult. Ivau C. dagger and 
Thomas W. Whitaker reported on the occurrence of a 
hybrid between Letctuca eanwlenais and L, gramini- 
foUaj apparently the first record of an authentic 
species hybrid in the genus. A paper by Daniel I. 
Axelrod dealt with the fossil evidence regarding the 
ago and origin of certain California endemics. By 
request, this paper was read again at the Tuesday 
afternoon symposium. 

On Tuesday afternoon a symposium was held on 
the ‘^History and Belatiouahips of the Southwestern 
Flora,” in which tliree invited speakers participated. 
R. W. Chaney, speaking on plant migrations of late 
geologic time in relation to modern plant distribution, 
emphasized that these migrations have been largely 
from the north, with local and temporary reversals at 
several times. As a result, many genera have become 
concentrated in the lower latitudes, others have been 
eliminated, and still otiiors have survived in modified 
form. Philip A. Munz gave an illuminating account 
of endemism in Southern Califoniia, discussing the 
restricted distribution of species in each ge<)graphical 
area. An analysis of the flora of Arizona, showing 
the proportion of the different geographical elements, 
prepared by T. H. Kearney and R. H. Peebles, was 
presented by Mr. Peebles. 

At the Thursday morning session, two papers were 
presented by G. J. HoUenbeig, the first dealing with 
culture studien on ttie following marine algae from 
Southern California; EiseiUa arhorea, Petronpongium 
mgo»um and Haptetophycun ccmcdiculatua. The sec¬ 
ond paper was devoted to a description of AmpltVo'- 
phonia paci^ca^ representing a new genus of Rhodo- 
meliaeeae. 

At a short business session, held on Thursday morn¬ 
ing, the following officers were elected for the coming 
year: IjeRoy Abrams; Secretory, Ira L. 

H^iggins, Stanford University, California. 

EooLQGJOAn Boctvty or Ambbioa 
(Beport by S. De Forest) 

The aociety held two sessions for the presentation 
of paperai^ on the tnoiming and afternoon of Thursday, 
2A It organia^ two Add trips, one for an ex- 

Balboa Park, oon- 


duoted by C. 1. Jecabeki and one for the bird Ufe, 
led by J. E. Crouch. It participated also in the Biol¬ 
ogists^ Dinner of Wednesday evening. 

H. P. Hansen had a. paper giving an analysis of 
bogs in the Pnget Sound region, based on fossil-poUeii 
studies, in which the post-glacial forest succession was 
l^resented. G. D, Pickford, in collaboration with E. 
II. Raid and L, A. Isaac, described the plant sucees- 
aion in a Douglas fir area of the Pacific Northwest 
which had undergone cutting, burning and grazing. 
K. Fritz reported on the accelerated growth of red¬ 
wood in California after logging. M. W. Talbot, 
with H. H, Biswcll and A. L. Ilortnay, described the 
abrupt and pronounced changes in the quantity and 
composition of the herbaceous annual vegetation in 
the grassland of tlm San Joaquin Valley of Cali¬ 
fornia. This extensive area contrasts sharply with 
other major forage regions of the West in its pre¬ 
ponderance of annuals and its great abundance of 
species from tlie Old World. A. W. Sampson re¬ 
ported on the chemical composition of species as a 
factor in plant succession in several different plant 
communities of Central California. C. J. Kraehel and 
C. H. Gleason gave a paper on the sowing of mustard 
seed by hand and by airplane for erosion control in 
burned areas of chaparral in Southern California, re¬ 
porting upon several ecological aspects of the prob¬ 
lem after six years of governmental investigation. W. 

V. Tumage told of three different methods for deter¬ 
mining soil temperature as employed in desert soils. 
A. G. Vestal discussed problems of the coastal sage¬ 
brush scrub and related plant communities—^the ga- 
rigue-like ^^buah” of Southern California. This was 
followed by an account of the federal government 
lysimeter installations in the chaparral scrub of South¬ 
ern California, for evaluating the water relations of 
this vegetation, a paper by C. J. Kraebel and E. A, 
Coleman. Forrest Shreve offered a new claBsifleation 
of life-forms of tlio Sonoran Desert of North America 
and made use of a revised form of his map of this 
desert region. Twenty-five life-forms are recognized, 
a much larger number than is found in humid regions. 
Two papers, by C. E. ZoBell and W. E. Allen, and 

W. E. Allen, treated respectively of the marine phy¬ 
toplankton near La Jolla, California, and of the off¬ 
shore diatoms encountered on certain cruises of a re¬ 
search vessel. An increase of the phytoplankton of 
the sea was usually accompanied or followed by an 
increase in the bacterial population. The favorable 
influence of upwelling of ocean waters on diatom pro¬ 
duction was clearly shown. The greatest abundm^e 
of those forma was well away from shore. 

SOOIBtY BOB ExPBRIMBKTAL BtOUOOT AWI) MBmOXKB 
{Report by ( 7 . E. ThieOes) 

The Pacific Coast and the Southern Gal^q!^ 
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biwcbee of the Society for Experimental Biology 
and Medicine met jointly on the afternoon of Jane 
22. Eight papers were presented. Miles E. Drake, 
P. S. Modem, John P. Renshaw and C. H. Thienes 
described experiments by which they showed the post¬ 
ganglionic nature of sympathetic fibers and pre-gan- 
glionic nature of the parasympathetic fibers in the 
mesentery of the intestine. Donald C. Collins dis¬ 
cussed tJie use of papaverine in treating acute arterial 
embolism. The concentration of blood acetylcholine¬ 
sterase is normal in diabetic patients and is uninflu¬ 
enced by insulin or epinephrine, but its concentration 
is low in hepatic disease, according to A. E. Koehler 
and Y. J. Katz. Discussing tannic compounds in 
plants with *4ittle-leaf,” H. S. Reed showed lantern 
slides of the disorganization of ])la8tid8 and deranged 
carbohydrate metabolism as a result of zinc defi¬ 
ciency in nutrient media for growing peach and apri¬ 
cot twigs. R. C. Rittenbcrg and C. E. ZoBell de¬ 
scribed the use of long ^*oval tubes** for growing an¬ 
aerobic bacteria and showed that the oxidation-reduc¬ 
tion potential of the media is more important than 
the quantity of free oxygen present for such or¬ 
ganisms. Margaret Gulick Morehouse fed alpha, beta- 
and beta, gamma-deutera-butyric acid to rats during 
a period of endogenous ketosis. Twenty-five per 
cent, of the beta, gamma-compound appeared in the 
urine as deutero-beta-hydroxybutyric acid, while only 
4 per cent, of tJie alpha, beta-compound was so ex¬ 
creted. A. Goetz and R. S. Goetz reduced yeast cells 
to -185° and -25l2° C., at varying rates. Evidence 
that vitrification resulted from rapid cooling and crys¬ 
tallization from slow cooling was presented. Such 
vitrification was reversible, with viable organisms re¬ 
covered, while crystallization was lethal. Thermody¬ 
namic considerations were discussed. W. G. Clark 
observed marked decreases in the intestinal absorption 
of sodium chloride !)y ad renal ec tom ized rats. 

Society of American Bacteriologists, Southern 
Catjfounia Branch 

{Beport by Meridian jB. Greene) 

Papers presented to members of the Southern Cali¬ 
fornia section of the Society of American Bacteriolo¬ 
gists dealt with a sufficiently varied scope of material 
to satisfy the interests of those attending the session. 
Investigations by C. ZoBell, C. Feltham, T. D, Beck¬ 
with, E. Geary, C. Fish and R. Tracy pertaining to 
the metabolic activities of bacteria were reported. 
Encrustations on the bottoms of vessels increase their 
running expense; W. F. Whedon spoke on the role of 
marine microtmganiBms in the formation of a primary 
film on submerged surfaces. It is to such a film that 
invertebrates such us barnacles attach. The pathology 
of AspeigiJlus infeotion of penguins was described 
by L. F, Conti. These fowl were evidently infected 


in l^eir native habitat, Peru. Fatalities ocenrred 
from this fungus a month after capture. Consider¬ 
able discussion followed the paper of A. Hoyt on im¬ 
munization of mice infected with the virus of rabies 
and that of Kessel and Stimpert on the antibody con¬ 
tent of the Fterum of human cases of poliomyelitis, 
infected monkeys and normal people for neutralizing 
tliis virus. 

Protection of the public from contaminated eating 
and drinking utensils is a current problem. Bacterial 
counts of wash and rinse water occur, not infre¬ 
quently, in the millions. The best field procedure so 
far of value to the Los Angeles County Health De¬ 
partment was outlined by R. V. Stone. It includes 
three requirements: (1) A thermometer for checking 
the temperature of wash waters which slumld have a 
minimum of 120° F. (2) A sediment test for the 
physical demonstration that the water is dirty. (3) 
A chlorine test for checking the strength of chlorine 
rinses which should contain at least .100 p.p.m. A 
chlorine rinse is essential as hot water heaters usually 
fail to niainttiin efficiency during rush periods. 

Western Society of Soil Scuenoe 
{Beport by J. C. Martin) 

The Weateni Society of Soil Science held three 
half-day sessions at which were presented eighteen 
submitted papers in addition to a half-day joint ses¬ 
sion with the Western Section of the American So¬ 
ciety of Plant Physiologists. The attendance ranged 
from forty to sixty persons. 

In the opening half-day session the papers pre¬ 
sented dealt with soil-profile development as studied 
in Utah by the Forest Service, soil-erosion studies by 
the Soil Conservation Seiwico in cooperation with the 
University of Arizona and with the Slate College of 
Washington in which have been developed mathemat¬ 
ical expressions of erodibility and in which it has been 
shown that the forces of perikinetic and orthokinetie 
coagulation operate in soil suspensions carried by 
streams. A mathematical exx)re88ion for the removal 
of silt by irrigation water in relation to size of stream 
and slope of ground was proposed from the Utah 
Agricultural College. The importance of temperature 
variations on pressure potentials and rate of water 
uptake by soil columns with shallow water tables was 
diseuBBcd in the light of studies at the University of 
California. 

During the second half-day the papers presented 
covered a wider range of soil investigations. Evi¬ 
dence pointing to the indispensability of iodine as 
a plant nutrient was offered from work done in Ore¬ 
gon; the effects of sorghum roots upon subsequant 
crop growth from 'the standpoint of their sugar con¬ 
tent was discusaed in the light of work done in 
Cahforhia. In work reported from the Uniiwwity 
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of California^ the absorption of potagsinm from 
snspehaions of clay by excised barley roots was 
show to be of some magnitude within a short time 
](>eriod and to be dependent on the degree of satura¬ 
tion of the clay with respect to that ion. The results 
of two years* woi'k in the examination of leachings 
from ^'llusBian type** lysimeters at Washington State 
College show that with annual precipitatioii of from 
20 to 25 inches there has been appreciable leaching, 
some of which has been lateral in direction, and the 
magnitude of the nitrification processes has been in¬ 
dicated under different cropping systems. A new 
apparatus for the study of the effect of ^*puddJing*' 
soil on the binding of the soil moisture as developed 
at the Univemty of Arizona was described and evi¬ 
dence presented to show that the bound** w'jiter in 
soils is held, in part, in the form of a thixotropic gel. 
At the same institution certain correlations were 
shown between the rate of* infiltration of water and 
the dispersion percentage of soil particles of 0.005 
mm diameter. 

During the last half-day*s presentation of papers on 
measurement of oxidation-reduction potentials in alka¬ 
line calcareous soils as conducted at Arizona and also 
on the effects of soil-water ratios on the pH measure¬ 
ments in soils as studied at Arizona and the State 
College of Washington, much lively discussion de¬ 
veloped. Microbial activities in the soil as studied 
at the State College of Washington point to the dif¬ 
ference in the nature of the organic residue as being 
responsible for the development of divergent types of 
microfiora in two important soils in tliat region. The 
examination of some typical range soils in Arizona 
showed the mountain meadows to be much richer in 
bacterial and actinomyces counts than the forested 
areas or the desert regions. The occurrence of algae 
in the soil and their important role in the economy 
of the soil as studied at Brigham Young University 
was presented as the closing paper; seasonal variation 
in the kinds of algae was shown to be evident as was 
decrease in numbers with depth of soil and with de¬ 
crease in organic matter content of the soil. 

The following officers were elected for the ensuing 
year: PreBident, H. D. Chapman, University of Cali¬ 
fornia, Riverside; Vice-President^ W. T, McGeorgc, 
University of Arizona, Tucson; S^ecretarj^-Tfeaswrcf, 
J. C. Martin, University of California, Berkeley. 

CONCURRENT MEETINGS OF ORGANIZA- 
TIONS NOT AFFILIATED WITH THE 
PACIFIC DIVISION, A.A.A.S. 

American Association ov Physios Teachers 
(Meport by L, E, Dodd) 

This young association, still in its first decade, is 
one of the newer affiliated societies of the American 
Assooiation for the Advancement of Science. Ap¬ 
propriate therefore was its oonvening during the an¬ 


nual June meeting of the Pacific Division, A.A.A.S., 
its program thereby forming a part of the week’s 
sessions of the larger association. 

A luncheon on June 24 in charge of M. S. Allen, 
Long Beach Junior College, permitted the activities 
and plans of the American Association of Physics 
Teachers in the western United States to be discussed 
informally. Professor D. L. Webster, Stanford Uni¬ 
versity, was called upon, and gave a stimulating im¬ 
promptu talk. Participating in the discussion was 
A. A. Kn owl ton, Reed College, member of the national 
executive committee. 

The afternoon program under the chairmanship of 
Profeasor Wel>ster was divided into two parts. In 
the first group, the following five invited payiers were 
presented: (a) ‘‘Equations of State for Physics 
Teachers,** by W. P. Boynton, Oregon State College, 
Corvallis. He sumnmrized an intensive study, giving 
a more generalized equation, with lantern slides of 
models of different thermodynamic surfaces. (b) 
“The Flying Laboratory,** by A. A, Know]ton, which 
described his experimental study of the cause for an 
idrplane*8 losing the guiding radio beam. This has 
been “a contributing factor in a considerable number 
of ail major crashes of transport planes.** (e) From 
the view-point of a high-school teacher, Roy W. Mc¬ 
Henry, Escondido, California, discussed “The Physics 
I^oblem in High Schools,** Four current problems 
are: lack of material equipment; the recent trend in 
shortening the time of classes; extremely wide range 
of abilities among the students, together with their 
lack of a reasonably adequate mathematical prepara¬ 
tion; and the frequent limitations and handicaps of 
high-school physics teachers. These points aroused 
lively conun<mts from the audience, (d) Relating tlie 
liigh school to the college, Paul S. Ei)atein, California 
Institute of Technology, presented “Mathematics in 
the Secondary School as Related to College Physics.’* 
Professor Epstein’s analysis and suggestions were 
basic and enlightening. His paper, to be published 
in detail, will surely be read with interest and profit 
by many, (e) Ernest 0. Lawnmcie, University of 
California, Berkeley, with outstanding achievementB 
in cun'ent experimental research into the atom by 
means of his invention, the cyclotron, discussed “Re¬ 
lation of the Cyclotron to Present-day Courses in 
College Physics.” Professor Lawrence gave a clear 
outline of how the present-day teacJier should present 
to students the behavior of electrons in this effective 
type of modern apparatus. 

The second group consisted of seven contributed 
papers, of which the first was by M. S. Allen, Long 
Beach Junior College, on “The Evaluation and Guid¬ 
ance of Functional Student Progress.” The need for 
improving the student attitude toward physios was 
stressed, and suggestions were made as to bow this 
might be done. He urged also helping the student to 









maintain a balanee^ hy not neglaoting develo{«nent of 
himself as a ^ell-rouiided individual, capable of rneet^ 
ing the larger social requirements. G. G. Kretsehmar, 
Walla Walla College, offered practical suggestions, 
illustrated by idides, in “A Small Optics Shop as an 
Aid in Conducting an Intermediate Laboratory Course 
in Optics/' J. L. Bohn and F. H. Nadig, Temple 
University (introduced by E. C. Watson), described 
^'Hydrodynamic Apparatus for Demonstrations in 
Radioactivity,” giving the necessary equations for the 
designs, illustrated with slides. Prepared papers read 
by title because of shoi’tness of time in the one-half* 
day sessions were; “An Electrical Circuit Containing 
a Spark Gap,” by W. P. Boj^ton; “An Approach for 
Introducing the Characteristics of Measurement,” by 
L. E. Dodd; and “An Improved Method for Mapping 
Electric Fields,” by H. C. Burbridge, Fresno State 
College. 

A “Progress Report on the A.A.P.T, 'Manual of 
Demonstration Experiments/ ” written by the editor- 
in-chief, R. M. Sutton, Haverford College, was read 
in his absence by a member of the editorial staff for 
the manual. This up-to-date and comprehensive man¬ 
ual for physics demonstration lecturers will describe 
about 1,200 experiments, in about 550 pages, with over 
400 illustrations. More'than 200 teachers contributed 
material. Having been three years in preparation, it 
is scheduled to appear in August, from the press of 
McGraw-Hill. Incidental to this progress report was 
an exhibit of specimen pages of the manual, selected 
from the printer's page-proof. 

It is expected that most, if not all, of the papers 
will be published in early forthcoming issues of the 
association's journal, The American Physics Teacher. 

The program committee comprised H, A. Kirk¬ 
patrick, Occidental College, R. H, Tileston, Pomona 
College, and L. E. Dodd (chairman), University of 
California at Los Angeles. 


Ahwoak AiTTHMPOSiOaKUJU 
Pacific Dmsioai 

{Bepori by Malcolm J. Moyere) 

The sessions of the American Anthropological Asao^ 
oiation, which extended over a period of throe days, 
had a daily average attendance of fifty. Eighteen 
papers in all were read, nine of which dealt with iu^ 
tegi^ating topics which were presented during the 
symposium on “The Problem of Culture Sequence on 
the Wost^ Coast,” This theme was broadened some¬ 
what by papers from adjacent fields. Ernst Antevs 
presented geological evidence bearing on the antiquity 
of the Cochise Complex of Arizona and E. B. Sayles 
the archeological aspects. A summary report on the 
culture stHjuence as known in the Nevadan field was 
presented by M. R. Harrington, 

The most recent stratigraphic studies made in Cali¬ 
fornia, with a territorial range from Central Califor¬ 
nia to Lower California, disclosed some major agree¬ 
ments and much localized pattern differentiation of a 
minor nature within the food-gathering horizon. The 
universal priority of the metate over the mortar was 
strongly indicated, but Ralph L. Beals, who sum¬ 
marized the symposium papers, was not in accord that 
the point was proved. In a reconstmetion of the 
cultural prehistory of Southern California, Malcolm 
Rogers postulated two major horizons, a food-gaiher- 
ing one and an earlier hunting horizon. In connection 
with the latter horizon he offered evidence for a short 
chronology to replace the pluvial date which bad hith¬ 
erto been advanced for the appearance of man in 
California. 

In the field of social anthropology, Edwin M. Loeb 
suggested psychological explanations for conditions 
obtaining in kin marriage and exogamy, and Pev^ 
Meigs presented unique ethnological data regarding 
the Kiliwa Indians of Lower California. 


VISION IN NATURE AND VISION AIDED BY 
SCIENCE; SCIENCE AND WARFARE.' II 

By The Rt. Hon. LORD RAYLEIGH 

rREBIUKNT or THE ABBOCUTION 


The value to science as well us to daily life of the 
gelatine dry plate or film can hardly be overestimated. 
Take, for instance, the generalized principle of relativ¬ 
ity, which attempts with considerable success to reduce 
the main feature of the cosmical process to a geo¬ 
metrical theory. The crucial test requires us to investi¬ 
gate the gravitational bending of light, by photograph¬ 
ing tlie field of stars near the eclipsed sun. For this 

1 Concluding part of the address of the President of 
the British Association for the Advancement of Bcience, 
Cambridge, August, 1038. 


purpose the gelatine dry plate has been essential: and 
here, as we liave seen, we get into complicated quafl^ 
tiotiB of bio-chemistry. This is to my mind a beautifttl 
example of the interdepehdenoe of different biancbea 
of science and of the disadvantages of undue apeeialtaii^ 
tion (or should I say generalizationf). We may at¬ 
tempt to reduce the cosmos to the dry bonOs 
geometrical theory, but in testing the 
eoinpelled to have .reeourse again to the gelatine 
we have discarded fnmi the dry bon^l / ; / . 

; haeh, however, to the devdp^^ Ojt 
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retina^ tA 1 may aall it. As is w«ll 
itnowu^ the eye ban maxiamm sensitivity to the yeUow- 
greea of tbe spectrum, bat ordinary silver salts are not 
sensitive in this region. Their maximum is in the 
bittie or violet, and ranges on through ultra-violet to the 
x-ray region. It was not at all easy to extend it on tlie 
other side through green, yellow and rod to infra-red. 
The story of how this was ultimately attained is one 
more example in the chapter of aecsidental clues skil¬ 
fully followed up which forma the history of this 
subject. 

In 1873, Dr. Hermann Vogel, of Berlin, noticed that 
certain collodion plates of English mantifaeture, which 
he was using for speetnun photography, recorded the 
green of the spectrum to which the simple silver salts 
are practically insensitive. The plates had been coated 
with a mixture which contained nitrate of uranium, 
gum, gallic acid and a yellow coloring matter. What 
the purpose of this coating was is not very obvious. 
It rather reminds one of medieval medical prescriptions 
which made up in complexity what they lacked in clear 
thinking. But Vogel concluded with true scientific in¬ 
sight that it must owe the special property he had dis¬ 
covered to some constituent which absorbs the green of 
the spectrum more than blue: for conservation of 
energy requires that the green should be absorbed if it 
is to act on the plate. He then tried staining the plate 
witli coralline red, which ha.s an absorption bund in the 
green, with the expected result With much prescience 
he says i “I think I am pretty well justified in inferring 
that we are in a position to render bromide of silver 
sensitive for any color we choose. Perhaps we may 
even arrive at this, namely photographing the ultra-red 
as we have already photographed the ultra-violet,^^ It 
was, however, half a century before this far-seeing 
prophecy was fully realised. The development of the 
aniline color industry gave full scope for experiment, 
but it has been found by bitter experience that dyes 
which can produce the color Bcnsitiveness are often 
fatal to the clean working and keeping qualities of the 
plate. However, success has been attained, largely by 
the efforts of Dr. W. H, Mills, of the chemical depart¬ 
ment of this university, and of Dr. Mees, of the Kodak 
Company; and we all see the fruits of it in the photo¬ 
graphs by lamplight which are often reproduced in the 
newspapers. 

It is now known in vdiat direction the molecular 
structure of the sensitudng dye most be elaborated in 
order to push the action further and farther into the 
infra-red, and the point when water becomes opaque 
has uearty been reached, with great extension of our 
knotdedge of the solar spectrum. The spectra of the 
planets have also been extended into the inf ra- 
and this has given &e clue os to the true origin 
mystexi^ absorption baiidB due to their atmos- 
Wliibh Imd baffled speetit^ for more 


than a generation. Tbme bands have been shown by 
Wildt to be due to methane or marsh gas. Neptuiw, 
for example, has an atmosphere of metliane equivalent 
to 25 miles thiokness of the gas under standard condi* 
tions. In this Neptunian methane we have a paraffin 
certainly not of animal or vegetable origin; and^ I 
venture in passing to make the suggestion that geol¬ 
ogists might usefully take it into oonsideration in 
iiiscussing the origin of terrestrial petroleum. 

The photographic plate is not the only useful substi¬ 
tute for the human retina. We have another in the 
photoelectric surface. The history of this discovery 
is of considerable interest. Heinrich Herts, in his 
pioneering investigation of electric waves (1887), 
made use of the tiny spark which he obtained from his 
receiving circuit as an indicator. The younger part of 
my audience must remember that this was before the 
days of valves and loud speakers. His experiments 
were done within the walls of one room. When 
he boxed in the indicating spark so as to shield it 
from daylight and make it easier to see, he found that 
this precaution had exactly the opposite effect—the 
spark became less instead of more conspicuous. To 
express it shortly and colloquially, this action was 
found to depend on whether or not the spark of the 
receiver could see the spark of the oscillator. More¬ 
over, seeing through r glass window would not do. 
It was ultra-violet light from the active spark that 
influenced the passive spark. Further, Hertz was able 
to determine that the action occun^ed mainly, if not 
entirely, at the cathode of the passive spark. 

The next step was taken by Hnllwacbs, who showed 
that is was not necessary to work with the complicated 
conditions of the spark. He found that a clean xinc 
plate negatively charged rapidly lost its charge when 
illuminated by ultra-violet light. 

The final important step was in the use of a clean 
surface of alkali metal in vacuo which responds to visi¬ 
ble light and passes eoniparatively large currents. 
This constitutes the photoelectric cell very much as we 
now have it, and was due to two Gennari schoolmasters, 
J. Elster and H. Oeitel, English physicists who met 
them during their visit to Cambridge a generation ago 
will not fail to have agreeable memories of their single- 
minded enthusiasm and devoted mutual regard. Sir 
J. J, Thomson has recalled them to our recollection 
in his recent book- They could scarcely have foreseen 
that their work, carried out in a purely academic spirit, 
would make possible the talking films which give 
pleasure to untold millions. 

The senaitivencSB of the dark-adapted eye has often 
been referred to as one of its most wonderful features; 
but, under favorable conditions, the sensitivity of a 
photoeleefcrio surface may even be superior. Aeoord- 
ing to our present ideas, no device conceivable could dp 
more than detect every quantum which fell upon it 
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Neither the eye nor the photoelectric surface comeg 
very near to this standard^ but it would seem iiiat the 
falling short is rather in detail than in principle. The 
action of the photoelectric cell depends on the liberation 
of an electron by one quantum of incident energy, and 
under favorable conditions the liberation of one elec¬ 
tron can be detected, by an application of the prin¬ 
ciple of Geigcr^a counter. The action of the dark- 
adapted eye depends on the bleaching of the visual 
purple. According to the results of Dartnell, Qood- 
ovo and Lythgoe it appears likely that one quantum 
can bleach a molecule of this substance, and in all 
probability this results in the excitation of a nerve 
fiber, which <‘urricH its message to the brain. 

The photoelectric cell can be used like the photo¬ 
graphic plate at the focus of an astronomical telescope. 
It might seem from the standpoint of evolution a 
retrograde step to .substitute a single sensitive element 
for the 137 million such elements in the human eye. 
In this connection it is interesting to note that in certain 
invertebrate animals eyes are known which have the 
character of a single seuaitive dement, with a lens to 
concentrate the light upon it. Such an eye can do lit¬ 
tle more than distinguish light from darkness. But its 
a^idcial eountei'part using the photoelectric surface 
has the valuable property .that the electric current which 
indicates that light is faUiug upon it can be precisely 
measured, so as to determine the intensity of the 
light. In contrast with photographic action, the en¬ 
ergy available to produce the record comes not from 
the original source of light, which only, as it were, 
pulls the trigger, but from the battery in the local 
circuit, and it may be amplified so as to actuate robust 
mechanisms. It has been applied with success to guid¬ 
ing a large telescope or, in a humbler sphere, to open 
doors, or even to catch thieves. 

However, the scientific interest lies more in the pos¬ 
sibility of accurate measurement. As an iiiteresting 
example wo might take the problem of measuring the 
apparent diameter of the great nebula in Andromeda. 
As is known, modern research tends to indicate that 
the Andromeda nebula and other like systems are the 
counterparts of the galaxy, being in fact island uui- 
vorses. But until lately there was such a. serious diffi¬ 
culty in that all such systems appeared to be consider¬ 
ably smaller than the galaxy. Stebbins and Whitford, 
by traversing a telescope armed with a photoelectric 
cell across the nebula, have found that its linear dimen¬ 
sions were twice as great as had been suppo.sed, reduc¬ 
ing the discrepancy of size to comparatively little. 

But, it may be suggested, could we not go further and 
make a photoelectric equivalent, not only for the mdi* 
mentary kind of eye which has only a single sensitive 
clement, but for the developed mammalian eye which 
has an enormous number? Could we not build up 
on separated photoelotric elements a complete and 


detailed picture? In point of fcuot this has been done, 
in the development of television; and since this new 
art which interests us all can properly be considered 
as an extension of the powers of normal vision, no 
excuse is needed for devoting some consideration to it 
We must divide the photoelectric surface into minute 
patches which are electrically insulated from one an¬ 
other. This is not too difficult; but if it were proposed 
directly to imitate nature, and attach a wire, repre¬ 
senting a nerve fiber, to each of these patches, so as to 
connect itr to the auxiliary apparatus, we might well 
despair of the task; for there are probably half a mil¬ 
lion such connections between the human retina and the 
brain. In the artificial apparattis for television, one 
single connection is made to serve, but it is in effect 
attached to each of tlio patches in rapid succession by 
the process of ^‘scanning’* the image. The photo¬ 
electric mosaic is on one side of a thin mica slieet, and 
a continuous metal coating on the other side gives the 
connection, which is by electrostatic induction. Each 
element of the surface fonns a separate tiny con¬ 
denser with the opposing part of the back plate. 
Scanning is achieved by rapidly traversing a beam of 
electrons over the mosaic line by line. The whole sur¬ 
face, and therefore each element, must l>e scanned at 
least twenty times a second. In the intervals an ele¬ 
ment is losing electrons more or less rapidly. The 
scanning beam cornea along, aiid restores the lost elec¬ 
trons, discharges the little condenser found by the 
element and the back plate and sends an electric signal 
into the wire attached to this plate. The strength of 
this signal will depend on how many electrons the ele¬ 
ment had lost since the previous scanning, and thus on 
the luminous intensity of that part of the image. An 
important point is that the element is in action all the 
time, and not only while it is being scanned individu¬ 
ally. We have thus transmuted the momentary picture 
into a scries of electric pulses occupying in all a time 
of one twentieth of a second, and these can be amplified 
and sent out as wireless signals. How are they to bo 
turned back again into a visible picture at the other 
end? Well, that is not perhaps so difficult as the first 
conversion of the picture into signals. We must 
make a beam of electrons follow and imitate the peri¬ 
odic movements of the scanning beam at the other end. 
The beam of electrons falls on a luminescent screen, and 
makes it light up, more or less brightly according to the 
intensity of the electron beam. If we use the incom¬ 
ing signals to modulate the electron beam, we can make 
them correspond with the intensities at the sending end, 
and the original picture is reconstrueted piece by 
piece. The reconstruction is completed in one-twen^ 
tieth of a second or less, and the process begins agaizL 
The Buccessive pictures blend into one mother as iaa 
the cinema, and movement is shown with appsawt 
continuity. 
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It 9 mns not unlikely that the electric eye or ioono' 
eeope^ as it has been oalled, may have applications 
apart from television. Dr. V. K, Zworykin, who took 
an important part in its development, suggested that it 
might be used to make visible the image in the ultra¬ 
violet microscope> which would bo much too faint for 
direct projection on a fluorescent screen. For that 
purpose the sending and receiving apparatus would, 
of course, l)e connected directly, without radio trans¬ 
mission. It might also be used for rapid photography, 
if the photographic plate replaced the viewing screen. 
The beauty of the device is that the energy is supplied 
locally, the distant light source merely releasing it. 
The principle of amplification may thus perhaps be 
applied to the photographing of faint objects. 

I come to the close of this part of my subject. 

Much of modern scientific doctrine appears at first 
sight to have an elusive and even metaphysical charac¬ 
ter, and this aspect of it seems to make the strongest 
appeal to ninny cultivated minds. Yet upon the whole, 
the main triumphs of science lie in the tangible facts 
which it has revealed; and it is these which will with¬ 
out doubt endure as a permanent memorial to oiir 
epoch. My main thesis has been that tliese are dis¬ 
covered by methods not essentially different from direct 
scrutiny. It is hoped that the present survey may 
remind you that if we allow for a reasonable broaden¬ 
ing of the original meaning of the words, it remains 
true after all that '^seeing is believing.” 

II. Science and Warfare 

During the great war itself, few scientific men in any 
country doubted that it was their duty to do what 
they could to apply their specialized knowledge to the 
purposes of war; nor was it often suggested by pub¬ 
licists that there was any countervailing consideration: 
on the contrary they urged strongly that our resources 
in this direction should be efficiently mobilized. It is 
chiefly in vague general discussions that the opposite 
view becomes vocal. 

Science, it is urged, is the source of all the trouble: 
and we may look to scientific men for some construc¬ 
tive contribution to finding a remedy. It is worth 
while to inquire what basis there is for this indictment, 
and whether, in fact, it is feasible for men of science 
to desist from labors which may have a disastrous out¬ 
come, or at any rate to help in guiding other men to 
use and not to abuse the fruits of those labors. I may 
aay at the outset that 1 have no sanguine contribution 
to znake. I believe tliat the whole idea that scientific 
men are specially responsible is a delusion born of im¬ 
perfect knowledge of the real course of the process of 
discovery. Indeed, very much the same complaint was 
mode before the scientific era. X^et me refer you to 
Bhakespeare's play of ‘'Henry IV": 


Great pity, so it was 
This villainous saltpetre should be digged 
Out of the bowels of the harmless earth 
Which many a good tall fellow had destroyed 
So cowardly. 

The quotation leads us to inquire how far the further 
development of this particular kind of fri^tfulness 
into modern high explosives was deliberate or not. 

In the course of systematic study of the chemistry 
of carbon compounds it waii inevitable that the action 
of nitric acid on substances like benzene, toluene, gly¬ 
cerine, cellulose and the like should be tried. No one 
could foresee the result. In the case of benzene, we 
have nitrobenzene, the key to the aniline dye industry, 
In the case of glycerine, Sobrero obtained in 1846 the 
highly explosive liquid called nitro-glycerine. He 
meant no hanrj, and in fact hi.s discovery lay dormant 
for many years, until Nobel turned his attention to 
the matter in 1863, and showed how by mixing nitro¬ 
glycerine with other .substances, solid explosives could 
be made which admitted of safe handling. Dynamite 
was one of them. They proved invaluable in the arts 
of peace, in mining and in making railway tun¬ 
nels, such as those tlirough the Alps. They were used 
by the Irish Fenians in the dynamite outrages of the 
eighties. Tbestj attempted outrages were not very suc¬ 
cessful, and so far as I know no one was inclined to 
blame science for tliem, any more than for the Gun¬ 
powder Plot. Like the latter, they came to be consid¬ 
ered slightly comic. If any one doubts thi.s, he may 
agreeably resolve his doubts by reading R. L. Steven¬ 
son’s story “The Dynamiter.” At all events, high ex¬ 
plosives had been too long in um' in peaceful industry 
for their mi,suae to be laid directly to the account of 
science. 

Coming next to poison gas. Wo read that Pliny 
was overwhelmed and killed by sulfur dioxide in the 
eruption of Vesuvius in a.d. 79. During the Crimean 
War, the veteran admiral liord Dundonald urged that 
the fumes of burning sulfur should be deliberately used 
in this way, but the suggestion was not adopted. Even 
if it had been, scientific research ad hoc wouhl obviously 
have had little to do with the matter. During the great 
war, chlorine was used on a large scale. I need hardly 
insist that chlorine was not isolated by chemists for 
this purpose. It was discovered 140 years before, as a 
step in the inquiry into the nature of common salt. 

Coming to tl«j more recondite substances, we may 
take mustard gas—really a liquid—es typical. It is 
much more plausible to suggest that here was a soien- 
tiflo devilment, deliberately contrived to cripple and 
destroy. But what are the real facts? 

Referring to Watts's “Dictionary of Chemistry" 
(edition of J894), there is an article of less than forty 
words about mustard gas (under the heading of di- 







ehlordiethyl sulfide). After the method of ptep«ration 
used by Victor Meyer has been mentionedr the sub¬ 
stance is dismissed with tlie words “oil, very poisonous 
and violently inflames the skin. Difference from 
diethyl sulflde.“ 

There are sixteen other compounds described at com¬ 
parable length on the same page. Sb far as 1 know, 
none of them is of any importance. A not uncommon 
type of critic would pn^bably say that the investiga¬ 
tion of them had been useless, the work of unpractical 
dreamers, who might have been bettor employed. One 
of thes<? substances, namely, mustard gas, is quite un¬ 
expectedly applied to war, and the production of it is 
held by the critics to be the work not of dreamers, but 
of fiends whose activities ought to be suppressed! 
Pin ally at the bottom of the page begins a long article 
on chloroform. This substance, a.s you know, has 
relieved a great deal of pain, and on the same principle 
the investigator who produced it was no doubt an angel 
of mercy. The trouble is that all the investigators pro¬ 
ceeded in exactly the same spirit, the spirit, that is, 
of scientific curiosity, and with no possibility of telling 
whethijr the issue of their work would prove them to 
fiends or dreamers or angels. 

Again, there is the terror of thermite incendiary 
bomba, spreading fire broadcast through our great 
cities. The notion is sometimes encountered that 
thermite was invented for this purpose. Nothing could 
be further from the truth. I first made acquaintance 
with it myself in 1901 by hearing a lecture at the 
Eoyal Institution by the late Sir William Roberta 
Austen on “Metals as Puel.“® lie drew attention to 
the great amount of energy which was liberated when 
aluminium combined with oxygen, and showed how 
aluminium powder mixed with red oxide of iron would 
react violently with it, withdrawing the oxygen from 
the iron, and becoming brilliantly incandescent in the 
process. He showed further how this mixture, called 
thermite, could be used for heating metal work locally, 
so as to make welds, e.p., in joining two iron pipes end 
to end. I venture to say that it never occurred to him 
or to any of his hearers that thermite had any appli¬ 
cation in war. 

In discussions of this kind a distinction is often 
implied between what I may call old-fashioned knowl¬ 
edge and modern scientific knowledge. The latter is 
considered to be the special handmaid of “frightful¬ 
ness.” The futility of this distinction is easily seen by 
considering a special case. Iron is thought of as 
belonging to the pre-scientifle era, while aluminium is 
thought to belong to the scientific era. From the stand¬ 
point of chemistry both are metals, and the problem 
producing them in either case is a chemical one. 

2 Proc. P. I.f February 23,1901, VoL xvl, p. 496. 


When produeed they both have their funetion in 
^^frightfuJness”: iron to cut and stab*, aluminium to 
make thermite bombs to bum and destroy. If modem 
science makes its contribution to “frightfulneas” in 
giving us aluminium, ancient craft did so in giving ns 
iron. It is obviously absurd to make any distinction 
in principle between the two cases. Soienoe properly 
understood includes ail real knowledge about material 
things, whether that knowledge is old or new. 

All these terrors have only become applicable 
against a civilian population by the development of 
aircraft. Military objects wore certainly not the incen¬ 
tive of the sucees.sfaJ pioneers of artificial flight. They 
were fascinated at first by the sport of gliding, and 
afterwards by a mechanical transport problem. 

It k tnie that brilliant writers of imaginative fiction, 
such as Jules Verne and II. G. Wells, had foretold all, 
and more than all, the horrors that have since come to 
pass. But it is perhaps more to Uie point to inquire 
what were the contemporaiy views of practical men. 
The Wrights made their % it successful flight in 1903. 
In 1904 I myself heard, rajthon First Sea Ijord of the 
Admiralty repudiate with scorn the suggestion that the 
Government were interesting themselves in the matter; 
and I know with equal deflniteness that even as late as 
1908 the Chief of the Imperial General Staff did not 
believe in the military importance of flight. Would 
it be fair then to blame the inventors for not having 
rcalixed it, and for not having stayed their hands f 

Summing up what may be learned from the expexi- 
ence of the past, I think we may say that the applica¬ 
tion of fundamental discoveries in soienoe to purposes 
of war k altogether too remote for it to be possible to 
control such discoveries at the souroe. 

For good or ill, the urge to explore the unknown ia 
deep in the nature of some of ns, and it will not be 
deterred by possible contingent results, which may not 
be, and generally are not, fully apparent till long after 
the death of the explorer. The world is ready to accept 
the gifts of science and to use them for its own pur¬ 
poses. It is dififtoult to see any sign that it is ready 
to accept the advice of seieutifle men as to what those 
uses should be. 

Can we then do nothing? Frankly, I doubt whetiunr 
we can do much, but there k one thing that may be 
attempted. The association has under consideration a 
division for study of the social relations of science 
which will attempt to bring the steady light of soien- 
tifle truth to bear on vexed questions. We rejoice to 
know that our distinguished American visitors are in 
sympathy with this aim, and we hope that our discing 
Bions with them will bear useful if modest fruit ip 
promoting international amity. 



SCIENTIFIC EV3KNTS 


THE BRITISH NON-MAGNETIC ROYAL 
RESEARCH SHIP 

Fcrthkb particuiars of tlw royal research ship, to 
be called The Research, which is now being built at 
Dartmouth by Philip and Son, Limited, to the designs 
of Sir Stanley Goodall, director of naval construction, 
have been released by the British Admiralty. Accord¬ 
ing to a report in the London Times, this vessel ia to 
carry on the international work of investigation per¬ 
formed by The Carnegie, of the Carnegie Institution 
of Washington, which was destroyed by fire at Samoa 
about nine years ago. The report, calls attention to 
the generous help afforded hy the Carnegie Institution 
in the loan of perKonnel and the specifications of The 
Carnegie and the instruments used in her. 

Although authorisc^d over three years ago, The Re¬ 
search h of such an unusual design that her construc¬ 
tion has taken much longer than that of a normal ship. 
She is to cost about £188,500. The principal object in 
building her is to investigate the problems of the vari¬ 
ation of the earthmagnetic field and atmospheric 
electricity. It is therefore essentia] that she should 
be virtually a non-magnetie ship, and the greatest care 
is being taken to eliminate, as far as possible, all 
ferrous material from the hull, machinery and stores. 

Much research work was carried out by Mcvssrs. 
Potters at their Yeovil works in order to reduce the 
quantity of steel in the Diesel engini^s. A bronze alloy 
is, being used extensively, and the crankshaft is of spe¬ 
cial non-magnetic steel. Consideration is also being 
given to such matters as iron nails in packing cases, 
tin containers for food and cigarettes, cooking utensils, 
cutleiy, razor blades, drums for paint and oil, and even 
the ship’s typewriter, all of which must be non¬ 
magnetic. 

The hull is being constructed of teak planks on brass 
frames, subdivided by eight watertight bulkheads. The 
keel, stem and stem posts are of teak and Canadian 
rock elm, copper sheathed. Anchors and cables and 
wire for the rigging will be of aluminum bronze. 
The ship will have a loaded displacement of 770 tons, 
and will bo rigged as a brigantine, with a full sail 
area of about 12,000 square feet. The propelling 
machinery consists of a Petter atomic Diesel engine of 
160 driving a two-bladed fenthering propeller, 

and the auxiliary machinery for the dynamos, refrig- 
eitator, air compressor and winch includes one 18 h.p. 
and two 9 h,p. Diesel engines. 

The speed will be 6i knots, and with capacity for 
14 ^na of Diesel oil the ship will have on endurance 
of 3^0 miles. Over 20 special scientific instrumentB 
^itl be earned, for while the principal work will be in 
with terrestrial nmgnetism and atmospheric 


cleotrieity, the ship will also undertake meteorological 
work and oceanographical work, for which purposes 
she will have both observatories and laboratories. 

The Research will probably be launched next Feb¬ 
ruary and will be ready for her first cruiBe in October, 
1939. The scientific men of the expedition will visit 
the Carnegie ln.stitution at Washington and, after 
calling at South American ports, will examine an area 
in the South Atlantic between Tristan da Ciinha and 
Capetown. When this work is completed The Re¬ 
search will make a circuit of the Indian Ocean, prob¬ 
ably calling at Perth, C<>coh Island, Colombo, Sey¬ 
chelles, Mauritius and Durban, where she should arrive 
about November, 1940. Her complement will include 
.six officers, four scientific men and twenty-two petty 
officers and men. 

THE FOURTEENTH INTERNATIONAL CON¬ 
FERENCE ON DOCUMENTATION 

Thk International Federation for Documentation 
will hold its fourteenth International Conference on 
Documentation under the presidency of Sir William 
Bragg, president of the Royal Society, at Lady Mar¬ 
garet Hall, University of Oxford, from Wednesday 
morning, September 21, until Sunday, September 25. 
Afterwards on Monday, September 26, members of 
the conference will visit the Science Museum, London. 
Advantage will be taken of the meeting being in 
England to hold joint sessionB on the mornings of 
Saturday and Sunday with Uie Association of Special 
Libraries and Information Bureaus. All those who 
appreciate the vital importance of the organization 
of knowledge will realize that the visit of this Inter¬ 
national Conference to England i» an occasion of 
exceptional moment. 

Papers will be read hy leading authorities from all 
countries upon aspects of the following, and other, 
subjects: Theories of Classification, Cataloguing and 
Indexing; Methods and Apparatus used in the Organi¬ 
zation of Libraries, Archive Repositories, Registering 
and Filing Centers; Photographic and other Copying 
Processes in the Application to Bibliographical Prob¬ 
lems ; The Making of Abstracts from Periodical Litera¬ 
ture; pKKisibiljties of cooperation—Directories of In¬ 
formation ; Flxchanges between Publishing Bodies, Na¬ 
tional and International; The Loan of Books and Docu¬ 
ments; principles and possibilities—The Practical Ap¬ 
plication and Use of Bibliographies. In particular on 
effort will be made to obtain ade<iuate representation 
of the varying points of view of workers in diverse 
fields. At a recent international congress the view 
was expressed that it was desirable to widen the baaea 
of international bibliography and documentation. At 
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the forthcoming conferentite a special attempt will be 
made to secure authoritative reports upon the present 
state of bibliographical work in such fields of learn¬ 
ing as archeology, archive work, economics, history 
and linguistic studies, in addition to the natural sci¬ 
ences and their applications. 

The program will include visits to some of the many 
interesting places in the neighborhood, together with 
other social functions. The total cost, exclusive of 
reports and visits, will not exceed £1 a day. 

THE LEVERHULME FELLOWSHIPS 

The Advisory Committee for the Leverhulme Re¬ 
search Fellowships have recommended, and the trus¬ 
tees have approved, the following awards in scientific 
subjects tenable for varying periods up to two years; 

W. Cule Davies, Ph.D., D.Sc., lecturer in chemistry, 
TJniverHity College, Cardiff.—Studies of the organic com¬ 
pounds of nitrogen, phosphorus and arsenic. 

Mrs, K, A. Esduile, research worker, London,—A dic¬ 
tionary of English sculptors. 

S. Goldstein, M.A., Ph.D., Stokes lecturer in mathe¬ 
matics, University of Cambridge.—The turbulent motion 
of fluids. 

F. C. Happold, Ph.D., D.Sc., senior lecturer in biochem¬ 
istry, University of Loedfl.“Tho nutrition of the three 
types of C. diphthcriae in its relation to toxin production. 

Miss M. W. Jepps, M.A., D.8c., lecturer in zoology, 
University of Glasgow.—Studies in the structure and life 
cycles of certain marine protozoa. 

A. King, M.Sc., D.I.C., assistant lecturer, Imperial Col¬ 
lege of Science and Technology, London.—Leader of ex¬ 
pedition to carry out a biological, geological and physical 
examination of Jan Mayen Island in the Greenland Sea. 

D. A. O'Duffy, B.8c., research and development as¬ 
sistant, Bahrein Petroleum Company.—Lubrication prob¬ 
lems at high pressures and temperatures. 

O. A. Oeser, M.Se., D.Phil., Ph.D., lecturer (head of 
deportment) in experimoatal psychology, 8t. Andrews 
University.—The ‘^Combined" method in the social 
sciences. 

G. B, B. M. Sutherland, M.A., Ph.D., fellow, lecturer 
and director of studies in natural sciences, Pembroke Col¬ 
lege, Cambridge.—The application of infra-red spectra to 
structural problems in chemistry and physics. 

W. Taylor, D.Sc., lecturer in chemistry, the Polytechnic, 
London.—Substitution mechanisms in aliphatic com* 
pounds, 

W. H. Thorpe, M.A., Ph.D., fellow and tutor, Jesus Col¬ 
lege, Cambridge.—The physiology of African Tropical 
Homoptcra. 

R. Wilson, M.A., senior lecturcir in pure and applied 
mathematics, University College, Swansea.—The nature 
and position of the singularities of a function in relation 
to the coefficient theory of its Taylor series. 

SIR RICHARD GREGORY'S LECTURE 
BEFORE THE CARNEGIE INSTI¬ 
TUTION OF WASHINGTON 

The Carnegie Institution of Washington announces 
that Sir Richard Gregory, distinguished English sci¬ 


entist^ has accepted an invitation to deliver Uae next 
Elihu Root iectnre at the institntion's auditorium, 
Washington, D. C., on the evening of December 8. 

The EJihu Root lecture series, of which this will be 
the fifth, was established by Carnegie Institution in 
honor of Mr. Root, who from the founding of the in¬ 
stitution to his death in 1937 was a member of 
board of trustees and its chairman during the last 
twenty-four years of his life. 

Dedicated as these lectures are to a distinguished 
scholar widely known for his support of research, they 
focus attention on the influence of science upon human 
thought and in shaping attitudes towards life. The 
most eminent thinkers of the present day, particularly 
in fields of science, wherever situated, are invited, as 
opportunity presents, to take place on the roster of 
spoakei*s. 

Sir Richard Gregory has come into position of 
prominence and of great influence through the books 
he has written, the addresses he has delivered, and 
most of all through his brilliant editorship of Nature^ 
an English journal which has become an international 
clearing house for preliminary announcement of sci¬ 
entific researches and nwults. For forty-five years he 
has served this journal, first, as assistant editor and, 
since 1919, as editor. During the period he has con¬ 
tributed to the journal literally thousands of columns 
of vigorous editorial comment and observation. 

In recognition of his public and scientific services 
Sir Richard wa.s knighted in 1919; in 1931 the heredi¬ 
tary rank of baronet was bestowed upon him. Among 
the many academic honors accorded him, he was 
elected a fellow of the Royal Society of liondon, in 
1933, under a special statute reserved for those who 
“either have rendered conspicuous services to the 
cause of science, or are such that their election would 
be of benefit to the Society.” Only ten other living 
fellows of the Royal Society, including Prime Minis¬ 
ters and peers of the realm, have been elected under 
this provision. 

In the forthcoming institution lecture, Sir Richard 
will discuss “Cultural Contacts of Science.” In this 
address he expects to deal chiefly with the influence 
that science exerts upon cultural values rather than 
with the services rendered to modem communities by 
the utilitarian uses to which scientific knowledge is 
put. 

In the promotion of closer relationship between 
science and social problems and the progress and use 
of scientific knowledge in the service of the world of 
man, Sir Richard sees such contacts contributing not 
only to the development of social ethics but also to 
the evolving of spiritual convictions. He regrets that, 
in general, art and-literature have not had their emo^ 
tions aroused by the achievements of science iriiicfa 
represent, he holds, the most wonderful works of mam 
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The message of eeienoe^ he declam, is this; that not 
only the development of man’s physical form but also 
of his ethical standards depends upon himself. He 
adds: “Man has the power to make the world a celes¬ 
tial dwelling plaice if he wishes or to reduce it to dust 
and ashes. He? can promote the survival of any type 
he pleases—poet, philosopher, priest, or pugilist.” 

Carnegie Institution will publish Sir Richard’s lec¬ 
ture in full so that all may obtain a copy who desire 

Frank F. BtiNKiM 

RECENT DEATHS AND MEMORIALS 

Dr. Otto IJiUtAiiD Tittmann, connected with the 
U. S. Coast and Geodetic Survey smee 1867, from 1900 
to 1915 as superintendent, died on August 21 at the 
age of eighty-eight years. 

Dr. John Martin Whekleu, professor of ophthal¬ 
mology at Columbia University and director of the 
Eye Institute of the Columbia’Presbyterian Medical 
Center in New York City, died on August 22 at the 
age of lifty-eight yeai*s. 

Dr. Geob(;e Edmund dk ScirwEiNm, professor 
emeritus of <.)phtlirJmology at the Graduate School of 
Medicine of the University of Pennsylvania, of which 
he was a. trustee, died on August 22 at the age of sev¬ 
enty-nine years. 


Darwin M. Andrews, horticulturist of Boulder, 
Colorado, died on August 14 in his sixty-ninth year, 
Mr. Andrews was known for his work in the cultiva¬ 
tion, selection and improvement of the native plant 
species of Colorado. 

At a meeting of the Osier Club of London on July 
12 in honor of the eiglity-ninth anniversary of the 
birth of Sir William Osier, Dr. Archibald Malloch 
delivered the eleventh Osierian oration on ^^Osler.” 
Among those who spoke were Dr, Harvey Cushing and 
Dr. Cliarics Singer. 

A MEMORIAL to the late Professor liideyo Noguchi 
and the late Dr. William Alexander Young was 
formally unveiled by Sir Arnold Hodson, K.C.M.G., 
on the second of April, 1938, at Accra, Gold Coast, 
Africa. A rcpreseiitativc^ gathering of the people of 
Accra was present at tiie ceremony. Before the 
memorial was unveiled Dr. David Duff, director of 
medical services for the Gold Coast, gave a short 
account of the lives >ind work of Professor Noguchi 
and Dr, Young. In his address be slated that, in 
addition to the memoriu], a brass plate, suitably in¬ 
scribed, would shortly be placed in the room of the 
Medical Restuireh Institute at Accra, where Noguchi 
and Young conducted their yellow fever studies. 


SCIENTIFIC NOTES AND NEWS 


Sir Arthur Eddington was elected president of the 
International Astronomical Union at the sixth tri¬ 
ennial meeting held at St(M‘khalm from August 3 to 
10. He succeeds Professor Ernest Esclangon, director 
of the Pai-is and Meuclon Observatories. The next 
meeting of the union will be held in Switzerland in 
1941. 

The election of hemorary members of the Royal 
Society of Edinburgh included, in addition to Dr. 
Henry Norris Russell, announced in Science lafst 
week, Sir Thomas Lewis, physician-in-chnrge of the 
department of clinical re8ea.rcb, University College 
Hospital, London, and Professor G. I. Taylor, Yarrow 
research professor of the Royal Society, fellow of 
Trinity College, Cambridge. 

The gold modal of the Royal Society of Medicine 
has been awarded to Dr. Wilfred Trotter, director of 
the Surgical Unit at University College Hospital, 
Xiondon. This was the seventh award of the medal, 
which is given triennially to a "scientist, man or 
woman, who has made valuable contributions to the 
science and art of medicine.” 

The diploma of honor and medal of scientific merit 
of the Academy of Soienoes and Arts of Bio de Janeiro 


bus been conferred on Dr. B. N. Singh, Kapurthala 
professor of plant physiology and agricultural botany 
at the Benares Hindu University; on Dr. B. C. Guha, 
professor of applied chemn'atry at the University of 
Calcutta and honorary director of the department of 
biochemistry and nutrition of the Lidian Institute for 
Medical Research, Calcutta, and on Dr. IL N. Muk- 
herjee, of the department of biochemistry of Car¬ 
michael Medical College. Dr. Guha is known for his 
researches on vitamins and related subjects and Dr. 
Mukherjee for his work on insulin and allied themes. 

Dr. James B. Murpht, of the Rockefeller Institute 
for Medical Reisenrch, has received the degree of doctor 
of science from Oglethorpe University, Atlanta. 

The honorary doctorate of the University of 
Cologne has been conferred on Dr. W. L. Bragg, 
Cavendish professor of experimental physics at the 
University of Cambridge, formerly director of the 
National Physical Laboratory. 

At a convocation of the University of Oxford on 
August 11,. the vice-chancellor presiding, the honorary 
degree of doctor of science was conferred on Dr. 
Charles Gustave Jung, professor of psychology in the 
University of Zurich. Dr. Jung presided over the 
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tenth International Medical Congas for Psycho¬ 
therapy^ which met in Oxford, this being the first time 
that the congress has met in an English-speaking 
country. 

Dr. Harry A. Ctrims, chief chemical engineer of 
the Tennesset; Valley Authority at Knoxville, has been 
appointee! dean of engineering at the University of 
Missouri. Ho will succeed Dr. F. Ellis Johnson, who 
resigned this summer to become dean of engineering 
at the University of Wisconsin. 

D«. WiiJJAM I. Myers, ]>rofes8or of farm finance, 
will return to Cornell University as head of the depart¬ 
ment of agricultural economics. Dr. Myers has had 
leave of alwence extending to five years, during which 
he has been governor of the Farm Credit Administra¬ 
tion at Washington. 

Dr. Julius IjANE Wilsok, of the Yale University 
Medical School, has been appointed associate professor 
of medicine in the School of Medicine of Tulane Uni¬ 
versity. 

Dr. Charles A. Shull, professor of plant physi¬ 
ology of the University of Chicago, will be guest pro¬ 
fessor of the department of botany and plant pathol¬ 
ogy of the Oklahoma Agricultural and Mechanical 
College during the autumn semester. He will give an 
advanced course in plant behavior, and will continue 
his editorial work on Pl(mt Physiology and The Bo- 
tamcal Gazette. Dr. W. W. Ray, mycologist, has 
resigned an instructorship at Cornell University in 
order to accept an assistant professorship in the de¬ 
partment of botany at the Oklahoma Agricultural and 
Mechanical College. 

Dr, AtheIjSTon F. Spit.haus, of the College of 
Engineering of New York University, has been made 
chairman of the newly established department of 
meteorology. It is planned to conduct research into 
factors inBucncing the weather and to train weather 
forecasters and observers for air lines, fisheries and 
other industries. Gardner Emmons, associate meteor¬ 
ologist of the central weather office of the U. S. 
Weather Bureau in Washington, has been appointed 
assistant professor. The meteorological observatory 
at University Heights will house the new department, 
and research work will be carried on at the Mount 
Whiteface Observatory, conducted jointly with the 
Rensselaer Polytechnic Institute on Whiteface Moun¬ 
tain, near Lake Placid. 

Dr, J. E, Myers, senior lecturer in chemistry and 
secretary of the University of Manchester, since 1930 
assistant to the vice-chancellor, has been appointed 
principal of the Manchester College of Technology. 

Nature states that a now Institute for Atomic Phys¬ 
ios has been inaugurated at the Royal Hungarian Uni- 


veniity for Teohuioal and Ecommoie Scieneear , 
Professor Z. Bay, fonuerly professor of theoretical 
physics in the University of Szeged, at present director 
of the Tungsram Research Laboratory of the United 
Incandescent Lamp and Electrical Company, has been 
appointed the first professor of atomic physios. 

Industrial and Engineering Chemistry reports that. 
Jan Wiertclak, docent in the chemistry of wood at the 
Polytechnic School in Warsaw, Poland, formerly re¬ 
search student at the U. S. Forest Products Ijaboratory 
at Madison, W^is., has been appointed associate pro¬ 
fessor and head of the Institute for Testing Materials 
at the Academy of Commerce in Poznafi, Poland. 

Horace T. Herrick has been appointed an assistant 
chief of the Bureau of Chemistry and Soils. Mr. Her¬ 
rick will assume responsibility, on behalf of the De¬ 
partment of Agriculture, for the general direction and 
coordination of the chemical and chemical engineer¬ 
ing investigations of the four regional research lab¬ 
oratories authorized in the Agricultural Adjustment 
Act of 1938 to conduct researches into and to develop 
new scientific, chemical and technical uses for farm 
products and by-products. 

Kiril Spirofk lias been promoted from assistant 
curator to curator of the A. E. Seaman Mineralogical 
Museum of the Michigan College of Mining and Tech¬ 
nology. 

Dr. G. MacDonald, medical officer in charge of the 
branch of the Ross Institute for Tropical Research in 
Ceylon, has been appointed assistant director of the 
institute and will assist Sir Malcolm Watson in 
London. Dr. Robert Svensson will take up the ap¬ 
pointment in Ceylon. Dr. J. W. Poster, a newly 
appointed assistant director, will take charge of a 
now branch of the institute in the Gold Coast at the 
end of the year. 

By an order of the British Committee of Privy 
Council, made after consultation with the Medical 
Research Council and with the president of the Royal 
Society, Dr. C. R. Harington, professor of patho¬ 
logical chemistry, and Dr. W. W. C. Topley, professor 
of bacteriology and immunology, both of the Univer^ 
sity of London, have been appointed memliers of the 
Medical Research Council, in succession to Profeissor 
A. J. Clark and Sir John Ledingham, who retire in 
rotation on September 30. 

Db. Carl Lucas Alsishro, director of the Qiannini 
Foundation at the University of Califoniia, has tas- 
come a member of the Division of Foreign Relatioh^ 
of the National Research CouneiL 

Db. C. a. Adams, professor of eugineerihg 
tus of Harvard University and consulting en^piii^ p? 
the Edward 0. Budd Manufaeturing 



and Dr. A. C. Fifildner, ebief of tli^ toohno- 
lo^c lt)rancfa of the U. S. Bureau of Mines, WashiUg- 
too, D. C.f have been appointed members of the ad< 
viaory committee of the thirteenth Exposition of 
Power and MechanicaJ Engineering' to be held at 
Grand Central Palacse, New York City, from Decem¬ 
ber 5 to 10. 

Likdtenakt-Colonbl W. L. Harnett, formerly 
professor of surgery at the Medical College of Cal^ 
cutta and recently reader in surgery at the British 
Postgraduate Medical School, has been appointed 
medical secretary to the Clinical Cancer Research 
Committee of the British Empire Cancer Campaign. 

Lewis B. Kei.lum, asBcndate professor of geology, 
who has a year's leave of absence from the University 
of Michigan, is directing the exploration program of 
the Standard Vacuum Oil Company in New Zealand. 

The Smithsonian Institution was represented on 
the recent Presidential cruise aboard the U. S. S, 
Houston by Dr. Waldo L. Schmitt, curator of marine 
invertebrates of the United States National Museum. 
Dr. Schmitt recently returned to the museum with 
considerable aoologicaJ, botanical and geological ma¬ 
terial. Of particular note is a large collection of 
fish, including a number of rare forms and several 
species new to the National Collections, iwjcured by the 
President and members of his party, and series of 
specimens from seldom visited Clipperton Island. 

D». WjijFBBP H. Ofloooi), chief curator of zoology 
at the Field Museum of Natural Histoiy, returned to 
Chicago on August 18. Dr, Osgood left on May 15 
as the head of an expedition conducted in south central 
New Mexico. He was accompanied l)y Dr. Frank W, 
Gorham, of Lob Angeles, and Walter F. Nichols, of 
Pasadema. The expedition, personally financed by Dr. 
Osgood as a contributor to the museum, concentrated 
ita efforts chiefly on the “white island” of Band in 
Tularosa basin, a desert region of some three hundred 
square miles, and in the adjoining territory where a 
black lava formation composes the gi'ound surface. 
Approximately four hundred specimens of mammals, 
birds and reptiles, including a number of rare and 
odd species, were collected. In addition, Dr. Osgood 
obtained important zoological specimens in the Mogol- 
lon Mountains of New Mexico, in California and in 
Colorado. 

AcooRDtNO to Nature, Professor C. D. BUis, who 
bolds the Wheatstone eliair of physics at King's Col- 
kilge, London, has been granted leave of absence for 
Michaelmas and Lent terms in order to make a 
lobT which has been arranged by the Conference of 
Oaite^cm Universities. Profeasor Bills plans to spend 
te a week or ten daysj ih most of the 
M opportunity for 


Itie staff and for discussing matters of interest. 
He is leaving England in September, and will go first 
to Vancouver, and will visit Edmonton, Saskatoon, 
Winnipeg, Ottawa and Montreal before Christmas. 
Starting again in January, he will visit Hamilton, 
London, Toronto, Kingston, Quebec, Sackville, Hali¬ 
fax, returning to England at the end of March, 

Thk sixtieth meeting of the American Astronomical 
Society will be held at the University of Michigan 
from September 14 to 16, under the presidency of Dr. 
Robert G. Aitken, director emeritus of the Lick Ob¬ 
servatory. The address of welcome will be given by 
Dr. Alexander 0. Ruihven, president of the university. 
The annual dinner will be held on Friday evening at 
7 oVIock at the Michigan Union. On Saturday morn¬ 
ing there will be an inspection of the McMath-Hulbert 
Observatory and of the motion pictures of recent solar 
prominences, etc. After the close of the meeting an 
excursion is planned to Heniy^ Ford's Greenfield 
village. 

The autumn meeting of the Electrochemical Society 
will be held at Rochester, New York, from October 12 
to 15. The Hotel Seneca has been selected as bead- 
quarters. In addition to the program of technical 
papers there will be two special symposia. Dr. S. 0. 
Morgan, of the Bell Telephone Laboratories, Summit, 
N. J., will preside over the symposium on “Plastics 
in the Elecdrochemicnl Industry," in which the speak¬ 
ers and their subjects are: Gordon M. Kline, U. S. 
Bureau of Standards, “CJnssiflcation of Commercial 
Organic Plastics and Their Chemical Properties"; 
V. E. Meharg, Bakelite Corporation, “Thermosetting 
Pla.stic8"; S. D. Douglas, Carbide and Carbon Chem¬ 
icals Corporation, “Vinyl and Styrene Resins"; H. B. 
Dittmar, E. I. du Pont dc Nemours, Inc., “Methacry¬ 
late Resins"; Shailer L. Bass, Dow Chemical Com¬ 
pany, “Ethyl Cellulose and Styrene Plastics”; W, A. 
Yager, Bell Telephone Laboratories, “Dielectric Con- 
.stant and Loss of Plastics as Related to Their Com¬ 
position"; R. M. Fuohs, General Electric Company, 
“Electrical Properties of Polyvinyl Chloride Plas¬ 
tics"; Erik Ackerlind, Brooklyn, N. Y., “Dielectric 
Properties of Shellac.” Tlie second symposium will 
be devoted to “The Metallurgy of Silver." Dr. Law¬ 
rence Addicks, of Bel Air, Maiyland, will be chair¬ 
man of this session, to wliich Dr. P. C. Mathers 
will contribute two papers, one on silver alloys by 
deposition, another one on the porosity of silver plate; 
Dr. Colin G. Fink and V. S. de Marchi will speak on 
the silver-iron alloy. Dr. D. K. Aipern, of Brooklyn 
College, also is expected to take part. 

Edwakd K. Love, a real estate dealer of St. lAJuia, 
has made a gift of $100,000 for the establishment of a 
Missouri Wildlife Conservation Foundation, the in¬ 
come to be used for purposes recommended by 
State Cona^ation Commission. 
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DISCUSSION 


THE QUESTION OF A SEASONAL STERILITY 
AMONG THE ESKIMOS 

Rkcenti-y several references to a winter sterility 
among the Eskimos have appeared in the literature. 
This assumed fact has been used ^ome writers as 
a conhmiation of their findings that the length of the 
day is influential in determining the breeding season 
of certain experimental animals. Apparently the sup¬ 
port for this vieW'point rests, to a considerable degree 
at least, on the report made by Dr. Frederick A. Cook' 
in addrejssing the New York Obsi-etrical Society. His 
intimations that there is a sterility among the north¬ 
ern Greenland Eskimos during the winter months 
have not been satisfactorily substantiated. Since Dr, 
Cook has been quoted rather extensively it seems 
advisable to cull attention to certain contradictory 
evidence based on more carefully collected data and 
made by observers of wider scierdifie experience with 
that Arctic race. 

In support for his belief that there is a seasonal 
sterility among the Eskimos, Dr. Cook, ethnologist to 
the flrst Peary North Greenland Expedition, stated, 
"During the Arctic night the menstrual function is 
usually suppressed, not more than one woman in ten 
menstruating.” He continued, "During the whole of 
this long Arctic night the secretions are diinini.shed 
and the passions suppressed, resulting in great mus- 
nttlar debility. Our own party suffered in the same 
way.” Further support for the existence of a seasonal 
sexual periodicity lies in his observation that, "The 
passions of these people are periodical, and their court¬ 
ship is usually carried on after the return of the 
sun. . . . Naturally enough, then, the children are 
usually bom at the beginning of the Arctic night, or 
about nine months from this time.” In regard to the 
age of pulierty T)r, Cook stated, "Although these girls 
attain their size early, they do not menstruate until 
tlie age of nineteen or twenty years.” 

The frequently quoted citation of Ploss^ to the 
observation of MacDiarmid that the Eskimos do not 
menstruate until about the age of twenty-three and 
then only in the summer months would seem to lend 
some support to Cook’s statements. However, it seems 
to be generally believed that neither the Eskimo's 
reckoning of his own age nor the white man’s estimate 
of his age is reliable. Only the ages of tliose Eskimos 
whose births were recorded by some responsible agency, 
missionary or governmental, should be used where 
scientific accuracy is intended. Certainly no such 
data on the Polar Eskimos were available to Mac¬ 
Diarmid a century ago. 

The above report of Dr. Cook was given considerable 

1 F. A. Cook, Trans, N. Y, Ohstet, Hoc, 1803-1894. 

M. Weyer, ''The Eskimos,’* p, 48, 1932. 


publicity a short time ago by Llewellyn,* who appar¬ 
ently accepts Cook’s view-point without checking his 
evidence or his qualifications and speaks of the annual 
recurrence of a "menopause,” likening it to a " 'species’ 
of 'hibernation’ ” localized to the hypophysio-gonadal 
system. He believes this assumed phenomenon to be 
due to the lack of sunlight. 

On the other hand, there is ample evidence to oppose 
the slatemcmt that the Eskimos generally are sterile 
in the winter. In his diary for Octolwr 17, 1908, 
Stefansson' mentions an Eskimo birth in Arctic North 
America, indicating a conception in January. 

Peter Frouchen, not a casual visitor, but for eighteen 
years the Danish governor of the Thule colony in 
northern Gr(*enland—the same region visited by Mac¬ 
Diarmid and Cook—made j)ertinent observations in a 
personal conversation with the author. He married 
a full-blooded Eskimo and raised a family. According 
to him, there is certainly no apparent decrease in the 
frtHjuency of menstruation or sexual desire during the 
winter months. He believes that the chief cause of 
sexual debility, when present, is probably famine. 
True, his observations were made many years after 
those of Cook and still longer after the visit of Mac¬ 
Diarmid with Ross. The population wa.s not quite so 
purely Eskimo, but there were many of the pure stock 
left and it is hard to believe that their reproductive 
biology would have changed in any important respect 
within a few generations. 

Dr. A. Bertelsen,® chief of the medical service of 
Greenland, presents an analysis of the births between 
1901 and 1930 in West Greenland, This study of 
16,101 births, both legitimate and illegitimate, shows 
that more conceptions occurred in December and April 
than in any other months. Conceptions by months, 
figures adjusted to a basic average of 100 per month,, 
are as follows: January 101, February 101, March 
103, April 113, May 106, June 96, July 89, August 86, 
September 96, October 97, November 100, December 
113. The high rate in April lends support to Ells¬ 
worth Huntington’s "basic animal rhythm,” though 
he does not quote Bertelsen in his recent book.* Ber- 
tolseii agrees that the high rate for April is due to the 
ret.um of spring, and feels that the high figure for 
December is due to the social customs of visiting widely 
and otherwise celebrating the Christmas season. 
finds no Influence on conception dates exerted by cus¬ 
tomary wedding seasons. The low rates of conception 
in summer are correlated with the high death rates at 
that time, both of which are probably due to the poorer 

8 LI. J. Llewellyn, Mature, 129; 868, 1932. 

^Vilhjalmur Stefansson, Am. Mus. Nat. Hist. Anthro¬ 
pological Papers, 14: 198, 1914, 

8 A. Bertelsen, Meddel^r om Or^land, Bd. 117; Nr. 
1, 1936. 

« Ellsworth Huntington, "Season of Birth," 1938. 
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health existent then. In a series of 127 women in 
North Oreeuland the average age of first menstrna-* 
tion was fifteen years and 5 months. In 42 full- 
bJoodod Eskimo women the average was fifteen years 
and 6 months. 

Apparently Bertelsen had revised his belief in re¬ 
gard to the lack of a seasonal birth distribution, for 
Birket-Smith^ quoted him as stating that north of 
Disko Bziy in the Arctic regions proper the number of 
births increasi=!d greatly in the first three months of 
the year. The same phenomenon also occiUTed in the 
two most southerly districts. The statistics given later 
(Bertelsen, 1935) hardly support these statements. 

Dr. Henry Oreist, auperintcndetit of the Point Bar- 
row, Alaska, Presbyterian Hospital from 1921 1 o 103fi, 
furmshes other pertinent information by private cor¬ 
respondence. lie writes: “I cannot agree with those 
who regard the long winter night of the Arctic as 
inducing physiologically a tendency toward continence. 
Sexual desire is believed to l)e as actively manifest 
during the Arctic night, so called, as during the sum¬ 
mer. If any difi’erence at all there is more sexual 
congress during the winter than the summer. . . . Illi¬ 
cit intercourse is far greater in amount during the 
winter montlis than within the months of daylight.” 
In regard to the onset of puberty, ho agrees with 
Stefansson'* that it is quite early in the Eskimo but 
differs with him as to the cause. Stefansson believes 
it to be due to the high temperatures niahitained in 
the igloos, but Dr. Greist, in his prof(?ssional calls, 
foujrid a very largo percentage of the population with 
no heat much of the time due to la(‘.k of fuel. He 
believes that the lack of i)rivacy on the part of the 
parents, the crowded homes and the intimate relations 
on the part of the children lead to early sexual stimu¬ 
lation and that to early puberty. However, the cases 
of motherhood before fifteen years of age are very 
rare. 

It seems inappropriate to attempt in this brief note 
any evaluation of the often contradictory evidence in 
regard to the age of puberty among the Eskimos, 
except to state the belief that some of the earlier 
estimates were likely too high. Furtbennore, it seems 
unwise to consider the possibility of the existence of 
definitely limited seasons of reproduction in other 
human groups, in regard to which it seems V 017 prob¬ 
able that much of the published material available is 
based on inadequate data. This paper is merely an 
attempt to show that there is good reason to believe 
that Dr. Cookes original observations do not apply to 
any considerable group of Eskimos and should not be 
so construed. Regardless of what effect the length of 
day may have on the reproductive functions of certain 

T Birket-8mi^, * ^ Oreenland," Vol. II, p. fi4, 1028. 

• Vilkjalmur Biefanssou, Jour, Am, Med, 75: 


experimental animals the Eskimos do not experience 
a sexual sterility during the long winter night. 

Wayne L. Whitaker 

Depaetmknt or Zooloot, 

UNivKRBiTy or Michigan 

INSECT ZOO AS A WILDLIFE CONSER¬ 
VATION PROJECT 

In September, 1934, there was opened at Goddard 
Memorial Park, for one experimental month, the 
Rhode Island Insect Zoo. Its founder and director 
was Bray ton Eddy, national lecturer on entomological 
subjects. Believing that »nan will not kill what he 
appreciates and does not fear, Mr. Eddy undertook 
to build up an appreciation of insect life by present¬ 
ing some 150 species alive within environmental dis¬ 
play cases wliich he himself designed. Accompanying 
the exhibits were de.scriptive cards giving highlights 
ujK)!! the different species exhibited. 

The policy of the insect zoo was to display native 
insects and animals which feed upon insects, to tlie 
end that the general public might bt> brought to a 
fuller understanding of the forces operating to pro¬ 
mote biological balance. The nature of each animal 
was defined—whether it was a i)arasih^, predator, 
scavenger or plant-eater—and the direct effect it might 
have upon the human race was indicated. In that one 
experimental month the number of visitors exceeded 
30,000 people. 

During the summers of 3935 and 1936 the Rhode 
Island Insect Zoo was considerably enlarged until this 
suminei’—when it has beem moved to Nooseneck Hill, 
Rhode Island, under the name Rhode Island Insect Zoo 
and Nature Center. As a natme center, the exhibit 
has been augmented by introducing insect-eaters from 
other states, seasonal wild flowers and local minerals. 
It has been uw^d to promote pride and appreciation of 
wildlife and minerals in the hearts of both local visitors 
and tourists. 

The need of something more than government buUe- 
tin.s, photographs, drawings and mounted specimens 
in getting scientific truths l>eforc the general public 
has long been felt. Insect bulletins tend to pile up on 
the shelf, gathering dust, while crops are consumed 
by the very insects they were written to control. How 
to get the information out of bulletins and offered to 
the general public in such form that it could be easily 
grasped was the task to which Mr. Eddy sot himself. 

He believed that the problem was one of education, 
but education of a particular kind—education by dem¬ 
onstration. First get the public, then tell your story. 
The value of live animals in drawing a crowd has long 
been recognized. Instead of using the crowd as pos¬ 
sible purchasers of commercial products, use it as con¬ 
sumers of information on wildlife conservation and 
insect control problems. Demonstrate the value of 
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ijaiosoma beetles, praying xnantea, skunks, emws, 
snakes and o^er misunderstood creatures by feeding 
them in public dtu*ing certain announoed hours of the 
day. 

This is what has been done at the Rhode Island In¬ 
sect Zoo, and the result has been amazing. People 
never before interested in small wildlife, or interested 
only superficially, have come to the insect zoo and 
spent hours in its perusal. By displaying live ex¬ 
amples of the only four types of poisonous snakes in 
North America, respect and appreciation of all other 
snakes has been encouraged. By displaying the one 
species of poisonous lizard in the United States, the 
same is done for lizards. Local insects lose their 
horror when the few pain-givers—those which sting 
and those which cause a rash when handled—are repre¬ 
sented by live specimens. Exhibiting the black widow 
spider and the tarantula, and explaining that they 
alone—of all spiders in Rhode Island—are danger¬ 
ously poisonous, the lives of many other harmless and 
beneficial spiders are being spared. 

To-day the insect zoo and nature center has become 
first port of call for many fanners and gardeners who 
are suffering from insect and other posts. Specimens 
are brought in for identification and for comparison 
with other specimens in the exhibit cases. Questions 
on insect control are incessant. The statement is re¬ 
peatedly heard made by the departing visitor, “Well, 
I won^t be killing them any more.” 

In the eight summer months which the zoo has been 
in operation, over flOO species of live insects and insect- 
eaters have been on display. Many more have been 
identified and added to the type collection of Rhode 
Island insects which is being kept for scientific refer¬ 
ence. Over 105,000 visitors have attended. The zoo 
is situated twenty-three miles south of Providence, 
R. I., Route No. 3, It is open daily from 10: 00 a.m. 
to 10:00 r.M. until October 2. The state cooperates 
in the matter of site and advertising, but leaves it to 
the fifteen-cent entrance fe«i to pay running expenses. 
Its purpose is educational. Members of the American 
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REGULAR POLYHEDROIDS 

Thb readers of Sciencik may be interested to know 
that the results in the article by E. R. Bartlam entitled 
“On the Properties of Rectilinear Figures of n Dimen¬ 
sions” (Science, July 1) are special eases of those 
found by Stringharn^ in his exhaustive study. String- 
ham extended Euler's polyhedral theorem to u-dimen- 
sLonal space and showed that regular self dual (n + 1)- 
hedroids analogous to the tetrahedron exist in any 
n-dimensional Euclidean space and that the number 
of regular elements of different dimensions, triangles, 
tetrabedra, etc., which bound these polyhedroids, are 
given by the expansion of (1-1)"^’, excluding the 
first and last terms. 

He showed that dual (2")-hedroids and (2n)- 
hedroids analogous to the dual polyhedra, the octa¬ 
hedron and cube, also exist in any n-dimensionai 
Euclidean space and that the number of regular ele¬ 
ments of different dimensions, triangles, tetrahedra, 
etc., or squares, cubes, tesseraets, etc., which bound 
these polyhedroids are given by the expansion, in 
direct and reverse order, respectively, of {2-l)« ex¬ 
cluding the last term, Bartlam^s table gives special 
eases of this theorem. 

Stringham showed that no other real regular poly- 
bedroids can exist in n-dimensioual spaces when n>4. 
In three-dimensional space there are of course in addi¬ 
tion the two dual polyhedra, the dodecahedron and the 
icosahedron. 

Stringham finally showed that in four-dimensional 
space there exist also a self dual (24)-hedroid whose 
boundaries are regular octahedra, and two dtlal poly¬ 
hedroids, a (120)-hedroid with dodecahedral boun¬ 
daries and a (600)-hedroid with tetrahedral boun¬ 
daries. 

L. B. Tucksruak 

National Bureau or eTANOAROB 




QUOTATIONS 


SCIENCE IN PRACTICE AND THEORY 

One of the prime functions of the annual meetings 
of the British Association is to serve as a reminder to 
the nation at large of the basic importance and interest 
of natural science, alike in its philosophical bearings, 
its practical Kjsiilts, and its social implications; and 
the president, in his address, has an unrivalled oppor¬ 
tunity of crystallizing tliis aspect of tlw 3 association’s 
work. This year’s president, Lord Rayleigh, distin¬ 
guished scientific son of a difrtingnished scientific 


father, has taken full advantage of this opportunity, 
He has discussed not only certain recent advances in 
pure knowledge and numerous remarkable practical 
applications of such knowledge, but also some of the 
ethical problems as well as the philosophical puaides 
arising from recent scientific advance. The ethieol 
problem concerxiB the relation of science in 
and the individual scientist in particular to war ^4 

1W. I. Stringham, Am. Jour. Maihemntioa, L 1-rlA 
March, ISfiO. r 



^ ptepamti^ for war. the pro^t time is exeep- 
tibtml in tiie wide divergence Of opinion on tbe eub> 
jeet. In earlier periods men of ecionce found 
selvoB in no dilemma. In general, either they were not 
afdced to put their knowledge to military use, or, if 
aaked, they did bo unquestioningly. The increasing 
importance of applied seienee in warfare is now, we 
see, assisting the virtual conscription of scientific 
knowledge for military purposes; and the resultant 
increase in the horrors of war, together with the grow¬ 
ing realization of war's futility and wastefulness, has 
caused new heart-scarchings among scientific workers. 

Lord Kayleigh confines himself in the main to point¬ 
ing out that science can not be blamed for the horrors 
of war. Those inventions which have made modern 
warfare more horrible, including mustard gas and in¬ 
cendiary bomlis, are almost without exception applica¬ 
tions of old scientific discoveries, made with no mili¬ 
tary objective. As be rightly concludes, science is the 
outcome of the urge to explore? the unknown, and its 
results can not be divided into sheep and goats. Sci¬ 
ence is of its nature ethically neutral; what good or 
evil use is made of its discoveries depends on society 
at large. The problem remains, however, as to the 
conduct of individual men of science in putting their 
knowledge at the service of the war machine. Opinions 
are bound to differ on this subject The view accepted 
by most scientists seems to be that this is a matter of 
individual conscience just as much as readiness to 
serve in any other direct or indirect military capacity. 
It is true that the man of science has greater potenti- 
alities for good or evil as a technical adviser than as 
a private or even as a colonel: but this does not alter 
the nature of the problem. 

There is finally the question whether we can do any¬ 
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thing in the matter. Lord Rayleigh ie frankly aeep- 
tieal, but allows a modest ray of hope in the proposal 
to establish a division of the association for the study 
of the social relations of science. So far as there are 
likely to be immediate results, scepticism is undoubt¬ 
edly justified. But in the long run perhaps a more 
hopeful view may be taken. The scientific study of 
human nature, especially in its social aspect, is only 
in its infancy. As Dr, Glover forcibly pointed out a 
few years hack, the causes of war are at least as 
much psychological as economic, llepression and 
frustratiot^ in early life engender nnconscious cruelty 
whose natural outlet is violence, and mass suggesti¬ 
bility, under the influence of propaganda, generates 
an ii-rc*si8tible mass hysteria, a neurosis of society. 
Theoretically, at least, it is possible to plan a systfun 
of education which would allow the natural impulses 
to be expressed instead of repressed, thus removing 
the dangerous because unconscious mainspring of 
violence, and making it possible Uy harness the dt^ep 
psychological forces to construction instead of de¬ 
struction; and one which, instead of fostering sug¬ 
gestibility and material respect for authority as such, 
would encourage critical reflection and a healthy dis¬ 
trust of propaganda. A society educated thus would 
a new kind of society, of its very nature much less 
inclined to make war than ours. Admittedly thi$ is 
remote; but is it more remote than was our electric 
age from the age of Galvani or of Ampere, or even 
of Faraday f To apply scientific method to the study 
and control of human nature, new techniques and a 
new approach are necessary; but there is no reason 
to suppose that it can not he done, and many reasons 
for supposing that in doing so lies the world's chief 
hope of emerging from chaos and frustration .—The 
TimeSf Ixindon. 
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QUANTUM MECHANICS 

The Fundamental Principles of Quantum Mechanics. 

WUh Flementarp Applications. By Edwin C. 

Kbuble. McGraw-Hill, New York and London, 

1937. xviii + 611 pp. $6.00. 

The classical or Hamiltonian dynamics arose from 
celestial mechanics, especially the study of the motion 
of the solar system under gravitation. It provided a 
consistent mathematical systora of equations represent¬ 
ing these motions very accurately. Exact solutions of 
these eguatiotUB ean only be obtained in simple cases; 
and it is still doubtful over how long a period of time 
^proximate solutions ean be applied. There are 
Htfil unsolved mathematical difficulties involved in the 
Mbtion of the problem of three bodies. 


Classical electrodynamics arose from physical experi¬ 
ment. It provided a consistent system of equations 
representing the action of electric and magnetic forces 
on matter in bulk regarded as generally continuous. 
It was applied to give a consistent theory of radiation 
moving with the velocity of light in empty apace. 
Classical statistical mechanics applied classical dynam^ 
ics to the motion of chemical molecules. There were 
three principal but not exclusive methods of attempt¬ 
ing to surmount the mathematical difficulties; that 
associated especially with Maxwell, assuming "con¬ 
tinuity of path”; that especially due to Bolbsmonn, 
using eolllsions and the H-theorem; and that of Gibbs, 
using from the beginning an "ensemble” of states 
taken by the assemblies of molecules with various 
probabilities. These methods arrived at eosentuiUy the 
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same restUt; that iaolated closed systems and systems 
contained in thermostats would approach a statistical 
equilibrium in which the general laws of thermo¬ 
dynamics would hold; but they gave, for instance, 
specific heats disagreeing with observation. “Con¬ 
tinuity of path” has only recently been justified by the 
work of T. M. Cherry, BirkhofI and v. Neumann. 

With the discovery of the electron came the attempt 
to apply electrodynamics to the motion of single elec¬ 
trons and statistical mechanics to the motion of as¬ 
semblies of electron.s; leading to the well-known in¬ 
terconnected disagreemerits with observation in the 
thermodynamics of radiation and in the processes of 
emission and absorption of radiation. The attempt 
to describe the electron itself iti terms of its field alone 
also led to an impasse. Some of these difficulties were 
mot by the introduction of the quantum theory by 
Planck and Bohr, first in ad hoc assumptions about 
the processes of emission and absorption of radiation 
and the possible intermediate states of atoms. The 
methods of statistical mechanics were extended espe¬ 
cially by Planck and by Darwin and Fowler. Various 
theoretical results were verified by observation and 
new difficulties arose. These led to a new discussion 
of the nature of our knowledge of atoms by Bohr and 
Heisenberg and to the introduction by Heisenberg and 
Dirac of matrix and operator mechanics; and to that 
of wave mechanics by l)e Broglie and Schrodinger. It 
was said even before matrix or wave mechanics were 
developed that, while the theory of relativity on the 
one hand dealt with physical problems in which the 
quantum of action could be regarded as negligibly 
small, but the time taken by light to pass from one 
part of the system to another was taken into account, 
the quantum theoi-y on the other hand dealt with phys¬ 
ical problems in which the latter could be neglected, 
but not the former. 

Now the development of quantum mechanics has 
led to a formulation which seems to be logically com¬ 
plete when the time of passage of light can be 
neglected. It provides a consistent set of mathemati¬ 
cal equations to represent the observable properties 
of atomic systems. There are no outstanding dis¬ 
crepancies between conclusions drawn from this theory 
within its range of validity, and observation; while 
many new phenomena, such as electron diffraction, 
have been given no other explanation. The observable 
properties of atoms are generally to some extent of a 
statistical nature, and the connection between the solu¬ 
tions of the equations and observation requires careful 
discussion; while the quantum statistical mechanics for 
asaeniblios of atoms requires the special foundation 
provided by J. v. Neumann. Just as in classical 
dynamics, when three or more bodies are involved, the 
equations are not exactly soluble, and there still remain 
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mathematical difficulties in their treatment. Indeed, 
very little certain is known about the solution of the 
mathematical problem that must be solved to deal with 
the continuous spectrum in the many body problem. 
Moreover, in statistical mechanics difficulties like those 
of classical statistical mechanics remain. Quantum 
mechanics has l>een extended to take account of the 
finite time of propagation of light only in a somewhat 
tentative way and “quantum electrodynamics,” if it 
is on the right track at all, is far even from providing 
a consistent' set of mathematical equations; while no 
description of an ele<Jtron in terms of its field alone 
has yet proved satisfactory. 

Professor Kemble^a “Fundamental Principles of 
Quantum Mechanics” is, in ray opinion, an important 
work likely to be useful both as a reference book for 
matliematical methods to the research worker and os a 
text-book for the graduate student of theoretical 
physics. It covers generally the ground of non- 
relativistic quantum-mechanics, which, as stated above, 
now foiTOs as logically complete and consistent a 
system as classical dynamics. The manner in which 
these mathematical equations describe the observable 
properties of atomic systems are explained, and the 
irio.st part of the mathematical methods that have been 
employed to solve the equations are discussed in detail; 
the foundations are laid for the quantum treatment of 
statistical mechanics and of the structure of many 
electron atoms. I think this book is especially good in 
its clear explanation of the mathematics used in quan¬ 
tum theory and in its accurate statement of the limita¬ 
tions of that mathematics. 

In the first two chapters wave mechanics in the 
Schrodinger form is built up from classical mechanics 
and selected observational results using the analogy 
of the relation of physical to gcxjrnetricai optics, and 
the statistical interpretation of wave mechanics is 
explained, finishing up with the uncertainty principle. 
In the next four chapters a large number of mathe¬ 
matical methods for exact and approximate solution 
of the wave equation are considered. One-dimensional 
problems, separable problems in several dimensions, 
the continuous spectrum, and finally “The Existence 
and Properties of Solutions of the Many-particle 
Schrodinger Eigenvalue-Eigenfunction Problem” ore 
dealt with in succession. This part of the book is 
especially excellent in pointing out how far the mathe¬ 
matics really goes and wliat is uncertain and un¬ 
proved; it contains much material tiiat is not to be 
found collected together, if at ull, elsewhere; and 
forms the exact mathematical background of the 
theory. 

The next thi'ce chapters introduce the general theory 
of operators representing dynamical variables; their 
properties; and the theory of their measurement^ 
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tiuB part a quotation from the preface applies most 
directly* feature of the present volume on the 
physical and philosophical side is its consistent em¬ 
phasis on the operational point of view and on the 
fundamental importance of Gibbsian assemblages of 
independent systems in the physical interpretation of 
the mathematical formalism/' While the reviewer is 
in complete agreement with the second part of this 
statement^ ho does not agree so well with the first 
part* While it is valuable to know how far operational 
treatment is possible, one must start somewhere; and 
in many connections an alternative emphasis, stressing, 
with Norman Campbell, the theory-fact scheme of 
treatment of measurement, and allowing such ideas at 
least as probabilities of unmeasured positions in the 
tlieory, seems to be much more convenient, especially 
as, as Professor Kemble admits, in dealing with proba¬ 
bility the operational theory presents difficulties, while 
an hypothesis-fact picture, such as that of Harold 
Jeffreys or such as the reviewer believes could be made 
with tint aid of the “likelihoods’* of R. A. Fisher, seems 
much simpler. But those are very much matters of 
opinion, and the difference may he mainly about words. 

The next two chapters, ten and elevejt, deal with 
matrix theory and |>crturbntions not involving the 
time, including a discussion of the variational meth<»d. 
The following chapter is entitled “Quantum Statistical- 
Mechanics and the Einstein Transition Probabilities/’ 
The first part endeavors, in very small compass, to lay 
the foundations of statistical mechanics, using the 
methods of J. v. Neunmnn and directing the arguments 
towards a proof that, rougliiy speaking, as in classical 
mechanics, an assembly of molecules will lend to a state 
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of Btatietical equilibrium—in classical mechanics such 
a proof makes use of the H-theorem or of continuity 
of path; 80 in quantum theory, a pure state of such an 
assembly will after some time be indistinguishable from 
a Gibbsian mixture. The reviewer finds this argument 
very difficult reading and baa not satisfied himself 
tl)at the steps all follow, though he feels sure that 
an argument can be carried through on these lines. 
He ho}>es that in some future edition this part of the 
book may be considerably expanded. He thinks that a 
discussion of the extension of Gibbs’s own arguments, 
making use of maximum and minimum propertii^ of 
canonical ensembles, to quantum theoi-y, such ns given 
by Delbriick and Moliere, would find a place at this 
point; though perhaps that would be going further 
into statistical mechanics than the author intends. 
This statistical theory is then used to give a mathemati¬ 
cally well-grounded first approximation treatment of 
absorption and stimulaled emiB.sion of radiation. 

The last two chapters exmtain discussion.s of chretron 
spin and approximate relativistic theory and a rather 
detailed discussion of the prolilem of atomic stnieture, 
in which the assumptions and approximations made 
are carefully stated. The b<mk concludes with ap¬ 
pendices on particular mathematical points and name 
and subject indexes. It is well printed and this re¬ 
viewer has discovered very few misprints. That, p. 
xviii, Condon and Shortley’s “The Theory of Atomic 
Spectra’* is attributed to “Oxford” instead of “Cam¬ 
bridge” ma.y jierhaps be noted. 

L. H. Thomas 

Mehdenhall Lauokatory or PirvsK^s, 

Thk Ohio Htate University 
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ROD^ONE DARK ADAPTATION AND 
VITAMIN A 

The association of vitamin A with the visual cycle 
has by now been firmly established not only indirectly 
by the occurrence of nightblindneas with vitamin A 
lack,^ but by the direct chemical identification in the 
retina of vitamin A and the carotenoid retinene.^ Be¬ 
cause of the presence of nightblindness and of the rela¬ 
tion of retinene to visual purple, this association has 
generally been attributed to the retinal rods, since they 
mediate vision at low illuminations and contain visual 
purple. 

However, the behavior of the rods and cones is so 
alike in many visual functions* that the association of 
vitamin A with cone vision also seemed quite probable. 

» L. S. BVidericia and E. Holm, Am. Jour. Phytiol, 73: 
Uf ms; K. Tansley, Jour. Phyiiol, 71: 442, 1931. 

Wald, Jour, Qm. FkyHoLf 18: 905, 1985, and 19: 
ddlL, 1985* 

»8. Heckt, Phyniol Sev,, 17: 839, 1937; Base 


This has now b(?en demonstrated by Haig, Hecht and 
Palek's recent study* of the dark adajitation of per¬ 
sons with cirrhosis of the liver. Such individuals are 
less sensitive to light than normal people, and the loss 
of sensibility occurs both in cone vision and in rod 
vision. With substantial additions of vitamin A to 
the diet, the subjects improve in visual function and 
become normal. The essential point is that the two 
retinal systems behave in a parallel manner during 
the various stagas of vitamin A therapy, indicating 
that vitamin A is just as esBential for the restoration 
of cone visual function as for rod visual function. 

In cirrhosis, the flow of vitamin A from food to eye 
is disturbed by the failure of liver function. One 
starts with an abnormal visual condition, and by the 

Ohimique et Structurale de la Yision, ’ ’ Hermann and Co., 
Paris, 1938, 97 pp. 

4 OL Haig, 8, Heoht and A. J. Patek, Science, 87: 534- 
536, 1988. 
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additiw of vitamin A eventually reaches a normal 
state, whioli can be maintained only by large dietary 
supplements of vitamin. 

Because of this pathological factor, it aeomed desir* 
able to test the conclusions of Haig, Hecht and Pntek 
by a study of normal individuals. We therefore mea- 
sured the dark adaptation of four iibtmal young men, 
first on their regular and adequate diet, and then on a 
diet containing only about 150 units of vitamin A per 
day in order to see whether under these circumstances 
rod and cone behavior also run parallel courses. 
Jeghers*^ has already made measurements of dark 
adaptation on one person subjected to vitamin A defi¬ 
cient diet, but due to inadequate apparatus and pro¬ 
cedure Lis data do not separate rod and cone adapta¬ 
tion and thus fail to answer the present question. 

Our measurements were made under carefully speci¬ 
fied conditions so as clearly to separate rod and cone 
adaptation. We used the new adaptometer described 
by Hecht and Shluer® and adopted their standard pro¬ 
cedure involving preadaptation to 1,500 milliiambertg 
for 3 minutes, and measurements with extreme violet 
light of the adaptation of a retinal area 3° in diameter 
situated 7^ nasally from the fovea. 

The results show unequiivocally that cone function is 
affected by vitamin A changes, just as rod function is 
affected by them. Fig. 1 gives five curves of dark 
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Fio. 3. Bark adaptation curves made at various times 
during a viUimm-A-free diet. Each point is a single 
observation. 

adaptation made with one subject during different 
stages of the deficient diet. In all the curves, tlie first 
section, occurring fairly rapidly, represents cone adap¬ 
tation ; after this reaches a level in a few minutes, the 
second section representing rod adaptation begins 
fairly abruptly after about 7 minutes in the dark. 
This cone-rod transition point remains the same during 
all the vicissitudes of the diet, and this is true for all 
four subjects. Such was not the case with the oirrhosis 
subjects, who showed an initial displacement of the 

« H. Jeghers, Am. Med. Aen., 10&: 756, 1938. 

« S. Hecht and 8. Btilaer, Jour. Opt. Soe, Am., 28: 1983. 


transition point to as long as 16 minutes and its gtadtml 
migration toward the normal time during the coarse of 
therapy. 

Fig. 1 shows that as the stores of vitamin A in the 
body become exhausted, the genera) intensity level for 
both rods and coiiBsS rises. This is true not only for 
the final thresholds of cones and rods, but of the curves 
as a whole. The parallelism in behavior of the two 
functions is best shown in Fig. 2, where the data for 



jects on a vitamin A controlled diet. The diagonally 
shaded part represents a normal diet; the clear part is a 
practically vitamin-free diet; and the black part repre- * 
sents a normal diet plus 50,000 units of vitamin A daily. 
Note the points above the narrow black area for L. W. 
Both for rods and cones, this single administration of a 
large dose of vitamin A (100,000 units) seemed to ^sauM 
a drop in threshold during tlie same day. In view of the 
prolonged time subsequently required for the threshold to 
come down to normal on a supplemented diet, we have not 
taken these points too seriously, 

two subjects are drawn. Those for J. M. are about 
average, while L. W, represents the extreme effect of 
the four subjects. Each point is the final tbredidd 
secured either from the cone or the rod sections of satib 
curves as in Fig. 1. All subjects had been studied fdir 
several weeks before beginning the diet, and the thre^*^/ 
olds from the last two runs made on the nom^ 4^ 
are shown above the diagonally shaded ar^ iU' 

The clear area represents the duration Of M 
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dM. Xhe similaiity behavior of acmes and rods in 
dark adaptation is obvious. 

The black area meana the return to a normal diet 
Bupplemented by 60,000 unite of vitamin A per day. 
L, W. received 100,000 units in one day, but became 
ill for a few days following:, during which he ate 
almost nothing and only resumed a supplemented nor¬ 
mal diet later as indicated. The other two subjects 
merely returned to a normal diet without supplemen¬ 
tary vitamin A. As Fig. 2 shows, there has been no 
spectacular return of visual function to normal on the 
resumption of regular and even excessive vitamin A 
consumption such as has been reported previously.^'* ^ 
There is a slightly rapid drop in threshold at first, but 
this gives way to a gradual decrease in threshold, and 
it may take longer to achieve complete recovery of 
function tlian it took to lose it. 

For an understanding of the chemistry of vision, 
the signideant thing is the almost parallel behavior of 
rod and cone thresholds dunng both the deficient and 
the recovery periotls of the diet. This must mean that 
just as vitamin A enters into the chemical cycle of rod 
vision due to its association with visual purple, so it 
enters into the chemical cycle of cone vision, and that 
the cone sensitive substance®—iodopsin or visual violet 
—is very likely also a conjugated carotenoid protein 
like rhodopsin and porphyropsin. 

This research was aided by a grant from the liocke- 
feUer Foundation. 

JOSRPH MANDKLBAtJM 

IUdoratobt or Biophysics, 

CoLUMBu IJwivKasrrY 

NEW OBSERVATIONS ON THE VITAMIN K 
DEFICIENCY OF THE CHICK 

In view of the interest shown in vitamin K by biolo¬ 
gists and oliniciaus, it is believed that recent observa¬ 
tions made in this laboratory should become available 
to other investigators. 

It was found that vitamin K will bring about a 
normal clotting time of the blood of the vitamin K-defi- 
cicnt chick within from 4 to 6 hours after oral adminis¬ 
tration by pipette and that the blood clotting time of 
the chick will become abnormally long again within a 
short time, depending upon the amount of vitamin K 
administered. 

Chicks were reared on a vitamin Kdow diet for 3 
days, then on the vitamin K-deficient diet E of Alm- 
quiflt and Stokstad^ for from 10 to 16 days. When 

Edmund and S. Oleuunesen, Deficiency of A 
Vitainin and Visoal DysapfcaUon/' Copenhagen, 1936, 
C. IfVidericksea and C. Edmund, Am, Jo%f. VU- 
0/ 58: 89, 1938. 

Wald, 140: 645, 1937; A. M. Clmse, 

Qcmt% $7i 888, 1988. 

f B. j, AUnQtdat toad B. L. B. Stokstad, Jowt, N'utrition, 


the typtedi hentorrhagic diathew had appeared, 3id 
chicks were fed 0.20 ml of cod liver oil containing 1 
mg of vitamin K concentrate No. 13* prepared from 
alfalfa. At 2 hours’ intervals after the administration 
of the concentrate, the blood-clotting time of the chicks 
was determined by the method of Almqiust and Stok¬ 
stad.® 

The blood-clotting time was found to bo more than 
30 minutes after 2 hours; after 4 hours, the blood of 
about 60 per cent, of the chicks clotted within 10 min¬ 
utes; and after 6 hours practically all the chicks were 
normal with respect to coagulation.* 

The coagulation time of chicks which had received 
1 mg of the vitamin K concentrate remained normal 
for more than 24 hours; at the end of the second day, 
the blood of about 50 {>er cent, of the chicks no longer 
clotted within 30 minutes; and at the end of the third 
day, all the chicks had an abnormally long coagulation 
time. 

No change was observed in the blood-clotting time 
of chicks which had rooeived 0.25 mg of vitamin K 
concentrate No. 13 dissolved in 0.20 ml of cod liver 
oil. Only a small percentage of the chicks responded 
to 0.5 mg. The effect of 2 mg, likewise administered 
in 0.20 ml of cod liver oil, was found to last for more 
than 48 hours; but at the end of the third day, aU 
the chicks showed an abnormal clotting time. The 
administration of 3 mg of the concentrate in 0.20 ml 
of cod liver oil kept the coagulation power of the 
blood normal in about 50 per cent, of the chicks for 72 
hours; it was found that 3.8 mg of the concentrate 
<lissolved in 0.20 ml of cod liver oil was necessary to 
keep the blood-clotting time of all the chicks normal 
for 72 hours. 

Obviously the above observations can be employed 
as the basis for a quantitative biological assay of vita¬ 
min K. Such a method has l>een used successfully with 
several hundred chicks and will bo reported in full in 
the near future. This method would seem to fulfill 
the requirements of standardization studies for which 
there is an actual need, as pointed out recently in a 
j>aper by Smith et al.^ on the effect of bile and vitamin 
K on bleeding tendency and prothrombin deficiency. 

S. Ansbacher 

June 29, 1938 
Squibb Institute for 
Medicau Rkskaboh, 

New Brifkswick, N. J. 

a UapublUhed data from this laboratory. 

3 H. J. Almquist and E. D. R. Stokstad, Jour, Nutrition, 
H: 336, 1987. 

« Since this paper was written, it was found that the 
clotting power of the blood of the vitamin K-deficient 
chick may become normal within 2i hours after the feed¬ 
ing of a relatively high amount of the vitamin E eoheen* 
trate. 

cH. ?. Smith, E. D. Warner, K. M. Brinkhowi Otid 
W. H. See^ra, Jour. Xirp, Med,, 67 1 911,1988* 
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MATHEMATICAL EXPRESSION OF EQUI¬ 
LIBRIUM BETWEEN LIME, MAGNESIA 
AND POTASH IN PLANTS^ 

The existence of a relationship between calcium, 
magnesium and potassium with respect to their absorp¬ 
tion by plants has been suggested by many investiga¬ 
tors. Loi»w* maintained that plants require a definite 
CaO/MgO ratio in their medium; Ehrenberg® enunci- 
ate<l his so-called “potash-lime law’’; and Wiegner and 
Miilier* deduced a relationship between calcium and 
potassium in the soil solution from conditions govern¬ 
ing their equilibrium in the exchange complex. 

The final truth, however, regarding the nature of the 
adaptability of the nutritive medium (soil) to the needs 
of the plant must lie in the mathematical desenption of 
the physiological processes wnthin the plant itself. 
Prom this point of view, mathematical expression for 
the physiological relationships between certain ele¬ 
ments (“entities”) and plant response have been 
s(uiglit, expressible in terms of simple laws.^’® 

In continuance of our investigations on foliar diag¬ 
nosis’ Plot 22, Tier 1, of the Jordan fertility field ex¬ 
periments has received since 1881 manure at the rate 
of 6 tons per acre applied to corn and wheat in a four- 
year rotation and has been limed at the rate of 2 tons 
per acre every four years. This treatment has given 
the highest yields on this Tier 1. In ]9.'36 the yield of 
corn was 770.8 pounds per one eighth-acre plot. The 
plants on this manure plot, therefore, may be consid¬ 
ered well nourished and near optimum for the soil and 
climatic conditions of this region. 

In Fig. 1 is plotted in trilinear coordinates a magni¬ 
tude designated the Ca^gK-unitj representing the 
equilibrium between CaO, MgO and KjO at the 
moment of sampling. It is derived by converting the 
percentage composition for CaO, MgO and K^O of 
the third leaf into milligram equivalent (m.e.) values, 
and determining the propfirtion each of these bears to 
the milligram equivalent total. To avoid fractions, 
these values are multiplied b}’' 100. The treatments 
indicated arc of plants growing on the manure plot 
(Plot No. 22), together with six plots treated as fol¬ 
lows: immely, nothing (Plot No. 1); nitrogen (Plot 
No. 2); superphosphate (Plot No. 3); potash (Plot 
No. 4); nitrogen + phosphate + potash (Plot No. 9); 
and lime (Plot No. 23). The numerals 0, I, 2, 3, 4, 

1 Authorized for publication as Paper No. 838 in the 
Journal Scries of the Pennsylvania Agricultural Experi¬ 
ment Htation, 

2 Oscar lioew, Flora^ 75: 368-394, 1892. 

BPaul Ehrenborg, Landw. Jahrh.f 54: 1-159, 1919. 

* G. Wiegnor and K. W. Miiller, ZUchr. Pfianxenerndhr^ 
mngung w. Bodenk., (A) 14: 321-347, 1929, 

^ H, Lagatu and L. Maume, Compt, Bend,, 179: 782, 
1984. ’ 

* Walter Thomaa, BoiSHO^ 84 : 488^23, 1936. 

’Walter Thooaaa, Plant Phyaiol., 18: 671-600, 1937. 
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Fig. 1. Showing the dovintions from the optimum 
physiological balance between hme, magnesia and pot- 
a.8h in seven differently treated plots. 

indicate the coordinate points for the dates of samp¬ 
ling, June 16, July 6, July 21, August 8 and August 
25, respectively, in 1936. The straight (broken) line 
marked In in Fig. 1 has been formed by joining the 
coordinates (see columns 1 and 2, Table I) for the 
valuc-s obtained at the second and fourth samplings, 
taken on July 6 and Aj.J-*»t 8, respectively, of leaves 
of the same metabolic | from plant.s growing on the 
optimum (manure) 'plot. The equation of this line is 
y - 0.305 X -f 0,505. The values from J une 16 to 
August 8 lie sensibly on this line, deviation from which 
commences only at the last sampling date, August 25, 
^nth the incipience of chlorophyll degeneration. 

Since, by our procedure® the sum of the values of 
any coordinate point (x + y + z) is (?qual to 100, and 
inasmuch as y = mx + b, it follows that any two of 
these variables are related by a linear equation. The 
deviation of experimental values calculated from the 
above equation is shown in the last eolumn of Table I. 

TABLE I 

ExPBBI MENTAL VaLCES AND VALUES CALCULATED TOOM THE 

Equation UBpaKSENTiNq the Equiliuhium Between 
CaO-MoO, at Five Successive Dates of Sam- 
PLiNo FOR Plants Growino on the 
Manure Plot 


Dates of 

Experi¬ 

mental 

values 

Calculated 

values 

Relative 

deviation 


MgO 

(y) 

Can 

(X) 

CaO 

(Xl) 

X-Xl 

X 

June 16 ., 

15.600 

50.245 

49.492 

+ 0,016 

July 6 .. 

16.561 

52.632 

52.632 

0 

July 21 . . 

17.238 

54.46.3 

54.866 

- O.OOS 

Aug. 8 . . 

18.634 

59,427 

59.427 

0 

Aug. 25 .. 

20.106 

60.396 

64.262 

- .068 


The yield of grain from the five unlimed plots are: 
nothing (Plot No. 1), 165.4 pounds; nitrogen (Plot 
No. 2), 265.5 pounds; phosphate (Plot No. 3), 371.2 
poiuids; potash (Plot No. 4), 298.3 pounds; nitro* 
gen + phosphate + potash (Plot No. 9), 620.2 pounds; 

8 tbid. 
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and from the limed plot (Plot No, 23), 452.2 pounds. 

The deviation from the optimum (broken) line with 
reapect to position, form and length between sampling 
dates shows in each case the nature of the diaequi- 


librium between Ca0*Jdg0-K20 resulting from the 
different treatments. Walter Thomas 

DurARTMENT Of* HORTICULTURE, 

The Pennsylvania State College 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN INEXPENSIVE SURFACE TENSIOMETER* 

Llovi) and Scaiiih (Science, 64: 253, 1926) devised 
ft simple and cheaply made tensiometer which com¬ 
bined the ring method of measuring surface tension 
with the essential mechanism of a chainomatic balance. 

In our own laboratory we have made a few imjirove- 
ments on their device for measuring surface tension, 
improvements worth offering to instructors with classes 
too large for duplication of the excellent but compara¬ 
tively expensive Du Nouy tensiometer. It is even pos¬ 
sible that many research workers may find tliis apf^ara- 
tufi in its improved form adequate for their needs. 

The total cost of materials is less than one dollar if 
a nickel wire ring is made, and not more than three 
dollars if a standard platinum ring is purchased. 
Any chemist can build this tensiometer in a few hours. 

The accuracy possible is rather astonisliing. Read¬ 
ings within 0.1 dyne of the true values for pure liquids 
have been made by our own students. 

The diagram will indicate the general features. In¬ 
stead of using a single thin strip of bamboo for the 
balance lever (as advised by Lloyd and Scarth), we 
now obtain greater stiffness, and a desirable length 
with light weight, by connecting two bamboo strips, 
approximately 35 cm long, with two fltrii)s 5 cm long 
placed near the mid-point. The long strips of bamboo 
Lre bent sufficiently to permit tying together with 
strong thread or thin wire at the ends. 

Between the two short bracing strips is placed a 
thin sheet of aluminum, approximately 0.7 x 3 cm, to 
iiorve as a fulcrum rest. The aluminum strip is twisted 
at the ends to grasp the short bracing strips of bamboo 
and is smoothly creased in the middle to give a resting 
place on the rasor edge. We have considerably In¬ 
creased the delicacy of beam movement by using a 
safety roEor blade as fulcrum. Of course this blade 
is ftnnly attached to the substantift] wooden support 
(at the left). A strip of metal, bent at a right angle 
and perforated for two screws, makes a good support. 
Two very light wire hooks are attached to the ends of 
the beam or balance arm—one as support for the wire 
* ring and the other as point of attachment for one end 
of the chain. 

The ring may bo purchased or shaped from platinum 
or nickel wire (24-28 gauge) by bending around a 
glass tube of approximately 1.3 om diameter. Of 

^ ^veral students have offered useful suggestions, 
notably Malcolm Keiser and Groom Beatty. 


course, a length of this wire extends almost vertically 
about 3 cm as a “iiandle^^ or arm of the ring. A small 
loop shax>ed at the end permits the ring to swing freely 
from the end of the beam. Platituiin rings are best, yet 
nickel rings arc almost as good. It is not difficult to 
weld two platinum supporting wires to meet above the 
ring. 

In our laboratory we have found the light aluminum 
chain attached to ten-cent jewelry (Woolworth's and 
others) to be very suitsble for this tensiometer. This 
chain is extended in length with a piece of strong 
thread which passes through a small metal ring (or 
screw-eye) near the toj) of the vertical board. Near 



the bottom of the board this thread is wound around a 
wooden cylinder (half of a common spool or a wooden 
drawer knob) so attached to the board that it turns 
stiffly when desired. Tlie smaller the links in the chain 
the more accurate the readings. 

After trying various lengths of beam to secure the 
best combination of lightness, stiffness and accuracy, 
we decided that a length of about 35 cm was most 
desirable. 

The wooden support for the moving parts consists 
of two common boards nailed together at right angles, 
as shown in the diagram. A maximum height of 55 
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mm»es 


cm alloiiPB sufficient movetnent of the ohain, and a 
width of about 27 cm is suitable for the vertieal board. 
A coat of shellac prevents waiping. 

The dish containing the liquid for surface tension 
moasuromcnt is most simply held in the hand, but is 
best supported at the proper level for greater axjcuracy 
with an adjustable platform. 

A graduated stale (siieet of graph paper) on the 
supporting board makes it possible to record accurately 
the changing positions of the end snap or any other 
marked link in the aluminum chain. To make a read¬ 
ing the beam is leveled so that the end at the right 
(with projecting wire pointer) points directly to a 
“rest mark” or heavy line appropriately drawn on the 
sheet of graph paper pasted on the board. The clean 
vessel of liquid is raised until contact is made with the 
ring and the chain adjusted so that there is no pulling 
away from the liquid. If ethanol or other liquid of 
low surface tension is to be used, the cliain must be 
pulled up rather high before releasing tbe beam. The 
chain is lowered cautiously untD the increasing weight 
of the sagging loop just tears the ring from contact 
with the surface of the liquid. This procedure is 
repeated cautiously until the scale reading con’espond- 
ing to the breaking point can be determined accurately. 
At the breaking point the position on the arbitrary 
vertical scale of the snap or other marked link of the 
chain is observed. This position on tlie scale is set 
down as the scale reading corresponding to the surface 
tensions of that particular liquid, at room-tomperatiire. 

To prevent violent movement of the beam as the 
ring pulls away from the liquid, we placed a small 
light angle hook on tlie vertical board so that the beam 
in level position moves only a little above or below it. 
This was possible because of the two-splint construc¬ 
tion of the beam. The ring must be cleaned before 
use (and on changing liquids) by dipping in alcohol, in 
water, and finally by brief heating in a blue fiame. 
Fingers must not touch the ring. 

To calibrate the apparatus, such scale readings arc 
determined for a few pure liquids of known surface 
tension. 

To illustrate the application to an unknown, we 
offer the “key” diagram for one particular tensiometer 
built by a student. A sheet of graph paper pasted on 
the vertical board serves as scale and permits plotting 
of a reference curve. On the horizontal axis is a scale 
of surface tension values in dynes, while on the vertical 
axis is an arbitrary stiulc of such units os are read with 
this particular tensiometer. For seven pure liquids, 
points on coordinate or graph paper were plotted in 
accordance with scale readings, and true surface ten¬ 
sion values (corrected to the temperature of operation) 
obtained from reference books. In actual practice 
with this particular tensiometer, these seven points 



were connected with a single straight line—excellent 
confinnation of accuracy. 

After determining the scale reading for an unknown, 
as 22.5, for example, a glance at the diagram indicates 
a corresponding surface tension value of 50 dynes. 

(Excellent detailed instructions for use of the Du 
Nouy tensiometer are found in Bulletin 101, printed 
by the Central Scientific Company of Chicago. An 
elaborate chain omutic tensiometer is sold by the 
Arthur H. Thomas Company of Philadelphia.) 

HAimT N. Holmics , 

SkVEEANCK OHKniOAL lABOHATOaV, 

Oberlik CoLLsas 
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SCIENTIFIC APPROACHES TO THE STUDY OF THE 

HUMAN MIND^ 

By ARNOLD GESELL, M.D. 

DIRECTOR OF THE CLINIC OF rilH.D DEVKLOrMFNT, YALE UNIVERSITY SCHOOL OF MEDICINE 


W K are met to inaugurate a museum of psychology. 
May 1 begin by quoting a letter which 1 recently 
received from a spirited adolescent girl, age 14? 
have many hobbies,” she wrote, “in J‘a<d they are alfm>st 
countless. The one I like best is keeping a museum. 
As you probably remember, our liouse is quite large. 
My museum (the name of it is Counti*y Museum’) 
is one of the smaller rooms upstairs. . . . Some of the 
things are Indian arrow heads, a tip of an Indian ax, 
a hornet's nest, and some butterflies. The thing that 
I thought would bo interesting is to try to get a stone 
or two from every state of the union, . , So I sent 
her a rock from Connecticut. 

^Address delivered at inauguration cemnony of Psy- 
chologica) Museum and First Psychological Exposition, 
Garfield'Park, Cliicogo, May 4, 1638. 


There is a good deal of psychology in tlmt letter; 
not so much in the rock itself. A psychological 
museum must deal with phenomena less substantial and 
less ueee.ssible than rocks and hornet- nests. Cun it 
succeed in giving tangibleness to the human mind? 
The Lewis Institute, your trustees and director have 
undertaken a project of great difliculty, but one which 
has important pioneering possibilities. Museums have 
in general been devoted to tlte produefs and often to 
the curiosities of human culture. A psychological 
museum will have to concern itself in a new way with 
a delineation of the nature, mochanisuie and the needs 
of human behavior, It will have to design a new kind 
of transparent man. Its problem is to objectify, to 
make visible, the operations and the law^s of the human 
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mind, to ^VG us an insidG look. In this age of 
photography, of pictoyiAl journalism and of the motion 
picture, oi displays and of murals, the race 

wishes to see with its own eyes, to look. More eagerly 
than ever, we are trying to get glimpses of ourselves. 

Ancient man was moved by similar impulses. When 
he scratched and daubed his own murals of a bison 
hunt on the walls of a (^avc, he got a little further 
outside of himself and a better perspective upon him* 
self. This was his art gallery and museum. But his 
psychology was <^rude. He had only the dimmest 
notion of his mental life and the mental life of others. 
He Avas corjiustn:! by the echo in the valley, by the 
reflection of his own image or* the water surface, by 
vapor and wind. lie could not have understood Wil¬ 
liam Jameses chapter on ^‘The Stream of Conscious¬ 
ness,'* even if it Imd been translated into Neanderthal. 
(But even William James is rather recent, for it was 
only seventy years iigo that be returned to America 
from Germany with tidings of a possible science of the 
mind.) 

Savage man is to this day literally afraid of his own 
shadow. He regards his shadow as his very soul, or 
as a vital part of himself. The natives of Nias, 
Frazer tells us, tremble at tlie sight of a rainbow, 
because they think it is a net spread by a powerful 
spirit to catch their shadows. 

Modern science has done Bom(3thing for us. It has 
at least explained the optics and the phy.sics of the 
rainbow. And at long last, science is also removing 
some of the lingering terrors and mysteries of the 
human soul. 

Psychology used to be defined as the science of the 
human soul. It makes little difference if we substitute 
the words human mind or human behavior. It is an 
error, how^wer, to think of psychology as the science 
of the mind—as the one and only science of the mind. 
The organization of modern sciences is such that no 
one science can be allocated to a distinct and detached 
province. This i.s particularly true of the life sciences 
and their subdivisions. Only the dictionary maker cun 
draw sharp cleavages to-day between physics, chem¬ 
istry, biology, physiology and psychology. The whole 
trend of contemporary science is toward hyphenation 
and interpenetration. Johns Hopkins recently created 
a chair of physiological anatomy. Some time ago such 
a hybrid would have been regarded ae grotesque. To¬ 
day we grant that static phenomena can be studied in 
tile making. We also recognize that the most creative 
advances of science take place at the growing margins 
whei'e diverse fields of science touch each other and 
lose their separate identities. The tendency toward 
excessive specialization is counterbalanced by a ten¬ 
dency toward hyphenation which brings disciplines 
into union. Witness psycho-biology, neuro-psychiatry, 
bio-physics, psycho-somatics, etc. 


Paradoxically, the highest reaches in specialization 
require the profoundeat fathoming into fundamentals. 
W. B. Hardy, for example, we are informed, started 
his career us a biologist but ended as a physicist, 
studying the phenomena of lubrication and the molecu¬ 
lar structure of silk and wool fibers. Did he go astray t 
Not if wc grant that the characteristies of i>rotaplaam 
remain a mystery without a thorough knoAvledge of 
viscosity. Wc can not evon bo certain that he haa not 
made an ultimate contribution to p.sychology, via the 
study of lubrication! Such round-about implication 
and doviousness of approach are in fact characteristic 
of the structure or rather the physiological anatomy 
of modern science. 

Diverse .sciences sliow a tendency to interpenetrate. 
This is peculiarly true of the study of the human mind. 
The psyche, the behavior of a man, is n fo(^al manifes¬ 
tation of the ‘^forces” of nature. Man is part of the 
order of nature, the same order which determines the 
differential elasticity of silk and wool fibers and the 
stripes of the rainbow. His psychology is an inte¬ 
grated expression of all the factors that contribute to 
the ordering of life. Neitlier the integration nor the 
factors can be comprehended by traveling the narrow 
trail of a .single scientific discipline. 

Thei*e are, accordingly, many scientific approaches 
to the problem.s of human psychology. I use the term 
approaelu^ deliberately to suggest the broader avenues 
wliich lead to the central city of Man-Soul. The term 
is not necessarily synonymous with method. An 
ni)proach is a pathway; a method is a manner of pro¬ 
cedure by which you travel. Statistical method, for 
example, represents a tool, a mathematical device for 
the clarification and fonnulation of data rather than 
the creation of data. The experimental method, when 
it deals with crucial and predictive issues, is in many 
re9j)ccts supreme. We are inclined to agree with 
Boring’s contention that “the application of the experi¬ 
mental method to the problem of mind is the great out¬ 
standing event in the history of the study of the mind, 
an event to which no other is comparable.” 

It does not follow, however, that the science of the 
human mind Inis depended, or will depend, entirely 
upon direct experimentation with specific psychological 
phenomena. More than any other science, psychology 
will be derived from basic, coutributive disciplines 
whicli deal with the subordinate but determining orders 
of nature. The science of psychology will continue to 
grow by a social process of accrual. It will advance 
on tidal currents generated by the basic sciences. 
Already it has burst the confines of a somewhat con¬ 
ventionalized series of text-books. At the moment we 
do not so much need a genius who will make original 
experimental discoveries in the realm of mind, lather 
we need a Darwin who will reveal, coordinate and 
consolidate the unlabeled payoholc^ical Iwiowledge 
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which lias already accrued, but has not yet become 
intellectually integrated. 

There are at least five fundamental approaches to 
the comprehensive science of the mind, and none of 
these is purely psychological. From a monistic stand- 
j>oinl; of deterniinisn}, we need not insist too rigidly 
upon distinctions between mind and matter or between 
structure and function. We are obliged to reckon 
with all forms of relatedncss which truly reflect the 
universal order and the regulatory principles that 
pci vadc alike animate and inanimate nature. Witliout 
niining at symmetrical emphasis, our comments will 
deal with (1) Neurophysiology, (2) Chemistry, (3) 
Clinical Studies, (4) Developmental Morphology, (5) 
Cultural Anthropology. More direct and introspective 
appnjaches ire shall not atlempt to consider. 

(1) Ncurophi/siology. Scientific psychology arose 
witliin the domain of physiology. Must it not always 
imvii a deep root in the physiology of the nervfuiK 
system 1 For the neiwous system supports and serves 
the I'undamentttl functions of sensation and movement, 
which constitute the very essence of mind. To be sure 
you can not adequately “represent thoughts and emo¬ 
tions as nerve cells tickling one aiiother.^^ E. W. 
Scripture in a moment of autobiographic candor went 
on to say, “I throw aside every hook on psychology 
the monu.uit 1 see a picture of the brain in it.'* We 
can not, however, find sujjport for this bit of Scripture 
in the writings of Sir Charles Bell, Johannes Muller, 
Magnus, Pavlov, Sherrington or Lashlcy. 

Sochenov in 1863, in a famous lecture on “The 
Reflexes of the Brain,*’ initiated a new chapter in 
science. “All psychical acts without exception,** he 
boldly asserted, “if they arc not complicated by cle- 
nieuts of emotion, are developed by means of reflexes.*’ 
From this thesis Imve sprung some 2,000 published 
studies of the conditioned reflex, with titles ninging 
from “The Withdrawal of the Tube worm from u 
Shadow*' to “The Investigatory Reflex of Homo 
Sapiens.” 

Neurophysiology is to-day one of the most active 
fields of hyphenated science. The techniques are be¬ 
coming increaflingly refined. A century and a quarter 
ago it was an epoch-making discovery to make a simple 
distinction between the sensory and motor roots of the 
spinal cord. To-day the almost infinitesimal currents 
of nerves and nerve centers are registered, their 
rhythms photographed in curves of beautiful precision. 
With devices for both auditory and visual magnifica¬ 
tion, tile electrometry of the brain has swiftly amassed 
voluminous data—more in fact tluin the investigatory 
cerebrum can immediately cope with. By the method 
of thermo-coagulation, individual layers of the brain 
cortex are being separately explored. By means of 
ultra delicate probing, microscopic groups of nerve 


cells are being identified in the medulla. Such re¬ 
searches are destined to give xis an intimate knowledge 
of the architecture of the nervous system, and this 
knowledge will make our concepts of human behavior 
more dotemnniKtie and mechanistic in the best scien¬ 
tific sense. 

It can S(^nrcely be argued that these rteuropbysio- 
logicnl studies lie too deep below the threshold of 
consciousness and outside the scope of psychology. 
Even in the detailed studies of animal respiration, it 
has bt^en found ihaf- no tw'(» dogs breathe exactly alike. 
Individual differences in dogs and man must be studied 
on a neurophysiological level. 

The work and the careoi’ of George K. Coghill funiish 
solid evidence of the scientific significance of the neuro- 
jihysiologieaJ appi’oaeh. His ]>rimary interest vvaspsy- 
(‘hologicuh but even ns a graduate student he says, “J 
lH‘.ca.me aware that the natural approach to the kind 
of psychological information 1 wantt^d Jay through the 
physiology of the norvoiiR system. Obviously, also, the 
physiology of the nervous system must he api)roa.ched 
througii its anatomy, about wliich I knew nothing.” 
8o for thirty years or more he has been making 
minute studies of the genetic and functional histology 
of amblpatornaf a mere mud puppy. Did he go astray 7 

Although Coghill boa not iniidc a. single experiment 
ill psychology, in the orthodox sense, lie has already 
had a i^rofoiind influence on the biological interpreta¬ 
tion of psychological problems. Jlis thrive lectures on 
“Anatomy and the Problem of Behavior,** delivered in 
London, bid fair to become classic. The thin volume 
which contains them belongs on a five i’oot shelf. 

(2) Chemistry, Cheinistiy is one domain of science 
Avhich is certain to make epochal progress during the 
next few docadea. And this progress, we may well 
believe, will reshape our concepts and control of 
Inunan behavior. The Associated Press, in its report 
of tlie recent meeting of the American Chemical So¬ 
ciety, characterized the newly purified protein pro¬ 
lactin as “this mother-instinct-crystal.** Here we have 
hyphenation with a vengeance, but with more than 
joiinmlistic justification, for it is literally true that 
this chemical substance releases, sustains and inten¬ 
sifies fundamental emotional reaction in different 
species equipped with mammary glands. (The newB- 
paper headlines were startling enough: “Yale hor¬ 
mone makes tom c.ats give milk and roosters brood!**) 

Osier, in a more than humorous aside, while lecturing 
on endocrinology, told his audience that their ability 
to listen to his lecture depended upon the functioning 
at that veiy moment of their thyroid glands. These 
glands secrete thyroxine, a substance which is inex¬ 
tricably bound up with the phenomena of attention 
and memory, growth and learning. A universal his- 
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tory of psychology would have to give a place of 
honor to Kendall, who isolated thyroxine in 1918. 

To illustrate tlie psychological implications, I may 
cite an illustralion. For a period of twelve years we 
have followed the mental development of a girl who 
was diagnosed as a cretin in early, infancy. She was 
fed thyroxine at the age of six months. She has 
attained a normal level of intelligence, thanks to the 
thyroxine which she has taken regularly all those 
years, with one exception. At the age of nine years 
temporary myxedema developed, due to a pharmaceu¬ 
tical error. Tiie druggist having made a mistake, she 
was fed foi' ojjo month on thymus rather than thyroid 
substance. Cretinous signs at once emerged, but re¬ 
treated as soon as thyroxine was substituted. This 
child’s psychology literally hangs on a thyroid thread, 
and in observing her we have acquired a healtliy respe<;l 
for the chemical basis of iriental life. 

The jdiaiTuacopoeia lists an amazing number of 
drugs which have psychological effects. Some day no 
doubt the incthanism of these effects will be belter 
understood in U^rms of molocule.s, atoms, chemical 
mosaics and chemical configurations. Neurophysio¬ 
logical processes TviJl be ('onceived chemically. Already 
tiiey are being envisaged in terms of electrochemistry 
and the distribution of electric ])otcntials. 

The ordering factors of life are at bottom cliemical, 
whether they be subatomic, atomic, molecular, colloidal, 
paracrystaJline or anatomical. These chemical factors 
probably even Jetermirie the GesUItiui of psychology. 
There is, in the words of Needham, hieranihical 
continuity.’* Biochemistry is increasingly concerned 
with the morplioJogy as well as tJie constituency of 
matter, and is bridging the gulf between sciences of 
matter and of form. . . the fields of morphology 
and biochemistry are not so sundered as is often sup¬ 
posed. Organizing relations are found at the molecu¬ 
lar level and at the colh)idul and paracrystalline level, 
as well as at the anatomical level. Hardy’s work, far 
from showing tfiat no stimcture existed in the ceil, 
showed on the contrary how subtle it must be. Al¬ 
though we are still in the earliest historical stages of 
any far reaching organization-cal cuius, we can yet see 
that biological order, like (but very much more compli¬ 
cated than) crystal order, is a natural consequence of 
the properties of matter, and one characteristic mode 
of their manifestation.” 

Needham should be able to speak with authority, for 
he has compiled three scfiolarly volumes entitled 
“Chemical Embryology.” Is it not probable that some 
day wo may have an equally monumental work on 
Chemical Psychology? 

(3) Climeal Studies. Under this heading we wish 
to stress the importance of clinical materials and 
naturalistic data rather than the peculiar merits of 


clinical procedure. There is no occasion to make ah 
invidious distinction between climeal and experimental 
methods. Each may reinforce the other. Healthy 
progress in experimental medicine depends upon cor¬ 
rective contacts with the realities of clinical medicine. 
The suTiie int||^dopendence holds for clinical and experi¬ 
mental forms of psychology. 

There is a whole host of “experiments” which no 
scientist has the ingenuity to ]>lau nor the gift to 
perfomr: Nature performs thorn and presents them 
to him us riddles to solve. They take the shape of 
monsters, of freaks, of abnormal, eccentric, atypkial 
individuals. The anomalies and the deviations may 
involve the total organism, they may involve only a 
sector or a small phase. In such monurnts of abnor¬ 
mality, as Goethe once remarked, nature revouls her 
secrets. That is, she reveals them if wc meet the 
challenge and make sufficient fiffort to explain her 
exj)erimcntal vagary. 

The feebleminded, the insane, the psychopathic, the 
genius, will always provide rich materials wdiich can 
be encompassed oiily by expert familiarity, by a 
naturalistic feeling for reality and by intuitive insight. 
Lot us not uudtjrraie the vast opimrtunities for pro¬ 
ductive inter))retalioii. “It would seem,” as Wilfred 
Trotter says in an acute article in the British Medical 
Journal, “that it must be an advantage to an experi¬ 
mental science to have an observational side, the func¬ 
tion of which, in addition to its use as an implement 
of research, would chiefly be to promote the atmosphere 
of infellectual liveliness wdiich is so important as 
evidence of health.” 

The unusual elucidates the usual, the abnormal helps 
to define the norma), because one is a variant or 
exaggeration of the otlier. There is one type of clinical 
material which furnishes extraordinary opportunity 
for controlled, comparative observation because it 
comes in pairs; namely, twins. Twins arc interesting 
in their own right, but scientifically they are most 
significant when used as touchstones for the elucidation 
of biological and psychological phenomena. 

The metJwd of co-twin control is an experimental 
device for analyzing biogenetic problems, with special 
reference to mental growth, learning and individuality. 
Twins, particularly young monozygotic twins, are al¬ 
most made to order for such biogenetic studies. In iden¬ 
tical twins, nature provides a stage for comparatively 
observing the effects of a developmental stimulus which 
may be deliberately confined to one twin. By compre¬ 
hensive cross reference, tlie oo-twin becomes a control 
and a cheek both upon observation and conclusions. 
This method reaches its greatest efficiency when a high 
degree of correspondence has been established by care¬ 
ful measurements prior to the experimental observa¬ 
tions. Careless use of the method and failure to define 
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thorough-going- coinparisons Ln advance ehould be 
deprecated. 

The method has a certain statistical validity, even 
when con lined to u single pair of twins. The “statis¬ 
tical” validity resides in the numcrousness of the 
physical, biochemical and devclopmeiStal correspon¬ 
dences which are so extensively present in monozygotic 
twins. The correspondences are sometimes so retijied 
as to be little short of uncanny, as witness the exquisite 
similarities of twin electro-cncephalograms. Wliere 
else in nature or in the samplings of the laboratory 
can we match in scope and detail the biological equiva¬ 
lence of identical twins? 

From a research standpoint wm need not unduly 
deplore the fact that quintuplets occur only once in 
lt\{i98,322 pregniancies. Twins w^e shall always have 
with us in ample numbers of highly similar pairs foj* 
cJiiiica] and experimental studies. 

(4) DiiVfilopmrntal Morphology. In the study of 
the human mind ojie can not (?seapo problems of pat- 
teni and form. When Hoethe coined the word Morpho- 
logifi^ he was interested in the forms of flow’ers and 
skulls. To this day the term carries physictil connota¬ 
tions. But the (joncoi)ts of morphology can be extended 
to the phenomena of behavior. Morphology is the 
science of form. Let the dictionary remind us tliat 
form is the shape of anything as distinguished from 
the substance of that thing. Beliavior has shape. 

The shapes which behaviors assume can be investi¬ 
gated in their own scientilic right. A morphological 
ap|»roach leads to the description and measurement of 
specitlc forms; the sj^stematic study of topographic 
relations and correlations of such forms, ilieir onto¬ 
genetic progression and involution; their comparative 
features among individuals and among species. 

“Structure is only the intimate expression of func¬ 
tion,” was a leading maxim of John Hunter. In a 
monistic (but not mystic) sense “the mind” may he 
regarded us a living, growing “structure,” even though 
it lacks corporeal tangibility. It is a complex, organ¬ 
izing action system which manifests itself in charac¬ 
teristic forms of behavior—in patterns of posture, 
locomotion, prehension, manipulation, of perception, 
communication and social response. The action sys¬ 
tems of embryo, fetus, infant and child undergo pat¬ 
tern changes which are so sequential that we may be 
certain tlmt the patterning process is governed by 
mechanisms of fonn regulation—the same mechanisms 
which are being established by the science of embry¬ 
ology. 

Experimental embryology is now one of the most 
active and flourishing of all the life sciences. It has 
undertaken the analysis of development, particularly 
as it affects the anatomy of the organism. But the 
investigators are increasingly using functional and 


behavior criteria to define the somatic anatomy. This 
is natural, for by the principle of hierarchical con¬ 
tinuity, there is but one physiology of development. 
The growtli of tissues, of orgarjs and of behavior is 
obedient to identical hws of developmental morphol- 

It can not, therefore, be doubted that the general 
physiology of mental development will find its deeper 
roots in the same scientific soil which is now intensively 
cultivated in laboratories of experimental embryology. 
Already many of the current morphogenetic concepts 
have more than vague analogy to psychieul processes: 
embiyonie field, gradie»it. timory, regioiml determina¬ 
tion, autonomous induction, complenuaitary induction, 
potency, polarity, symrneli*y, time correlation, etc. 
Assewdntionism as a psychological tradition has come 
down from Aristotle and still has considerable vitality, 
as sliowui by a prodigious pr<*occupation with problems 
of learning and the conditioned reflex. The laws of 
association deal with the factcu's of cojitiguity, assimi¬ 
lation, frequency, primacy, intensity, duration, con¬ 
text, acquaintance, matui ity. Needless to say, these 
laws w'ill .some day h(‘ reformulated in l.eims of the 
biology and physiology of development. The full 
coordination of animal and liumaii psycliology will 
depend upon such reformulations. 

A more concrete jiaragrapb may be in order here. 
Take for il lustration tiie tonic neck reflex (t.n.r.), an 
interesting, asymmetric pattern of behavior common 
to man and lower aninmls. Magnus discovered that 
when he rotated the head of lai experimental rabbit, 
a chanuderistic r(‘.sponse occurn?d: (a) extension of 
the foTolirnb on the sid(' toward which the head was 
turned, (b) flexion of the oppo.site foreliinh. We have 
f<mnd this postural attitude u ubiquitous characteristic 
of the human infant in the first three months of life. 
It is his preferred posture, as he lies supine, awake, 
head averted. By the age of 20 wrecks, his head prefers 
the midJine, his arms assume symmetric positions and 
freqiumtly meet above bis chest. The human t.n.r. is 
not a stereotyped reflex, but a growing pattern chang¬ 
ing with the maturity and the economy of the organism. 
It involves far-reaching elalxjrations in eye-hand co¬ 
ordination, prehension, prone locomotion, laterality. 
It displays significant individual difTerences in motor 
demeanor and psycho-motor constitution. 

This behavior form, which has essential counterparts 
in quadrupeds, exemplifies both the bonds and the 
cleavages between human and animal psychology. It 
may also suggest the validity of a broad morphological 
approach to the study of the human mind. In spite 
of an enormous descriptive litorature, one might 
legitimately hold that human psychology is deficient 
in fundamental description, because it has not reck¬ 
oned sj^steraatically with the form characteristics of 
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b^iavior. We lack the grammar and the lexicon for 
formulating these form characteristics. We must de¬ 
velop mor]>hographic methods which will simplify and 
generalize form phenomena. A psycho-morphological 
approach will also bring us closer to the ancient prob¬ 
lem of jisyehic constitution and of mental types. It 
is indispensable lor the delineation of. tlie ontogenesis 
of human behavior and the (’omparativc psychology of 
life cycles. 

(5) Cultural Anthropologif. Hamlet must not be 
left out of the play. In fact, in the Stoiy of the 
Huinan Mind, there arc two Hamlets: the Biological 
Adam and Culture! Culture, as MaliiioAvski aptly put 
it, is nothing but the organized behavior of man. The 
scientific study of the patb'rning of human culture 
would scorn to constitute a fundamental approach to 
the science of the individual mind, which mind is in 
part a prorluct, in part a creator, of the culture in 
which it has its being. Culture is “a large-scale mold¬ 
ing matrix, a gigantic conditioning apparatus. In 
each generation it produces its type of individual. In 
each generation it is in turn reshaped by its carriers." 

We are quotiiig Malinowski, for he is no mean 
authority and he grew up in the tradition of the exact 
sciences, including laboratory training in idiysical 
chemistry and ex])erimental psychology at the Univer¬ 
sity of Leipzig, As the founder of the functional 
school of anthropology, he holds that there exist scien¬ 
tific laws of cultnre. “Culture is a determinant of 
human bfdiavior, and culture as a dynamic reality is 
also subject to determinism." 

The term culture comprises much. It includes the 
prosaics of food getting and of everyday family life, 


os well as the exoticisms of ceremony and magio. It 
is not assumed that multifariotis masses of anthropo¬ 
logical data must be incorporated into the Bubjeot- 
matter of psychology. However, the anthropolt^ist 
sees in living cultures, in sx>ite of their apparent 
diversity, a pervading sameness, arising out of common 
traits of human nature. This quality of sameness 
denotes underlying psychological laws which should 
enable us to better understand oui'selves and our cul¬ 
tures, including religion, morals, mores and govern¬ 
ment. Thus also we may arrive at moi*e insight into 
the diseases of culture as manifested in poverty, eco¬ 
nomic crises, crime and war. It is not strange that 
cultural anthropology claims to be the very basis of 
social science. But scientific antliropology, no leas 
than psychology, is inextricably bound uf) with phj'^sies, 
chemistry, physiology and biology. Culture began 
with a very primitive man who has not lost all Jiis 
primitiveness. 

Tlie understanding of the human mind, it therefore 
seems, will be attauied not through the researches of a 
single discij>line, but through the conjunctive results 
of a great interlocking system of sciences, a system 
which is itself the most characteristic cultural product 
of our technological civilization. No previous culture 
has ever achieved a product more magnificent than the 
present body of natural and engineering science. This 
achievement is our hope, as well as our despair. The 
despair will not lessen until the techniques of modem 
science cun be more sincerely brought to bear on prob¬ 
lems of behavior. Only through profound self-knowl¬ 
edge can the human mind bring itself nearer to 
individual and collective control. 


THE AMERICAN MATHEMATICAL SOCIETY 

1888-1938 

By Professor ALBERT E. MEDER, JR. 

NEW JERSEY COLMCaK FOR WOMEN 


It is indeed strange that organized mathematics in 
America is only fifty years old, especially in view of 
the fact that mathematics is as old as civilization 
itself and that in Europe the seventeenth and eight¬ 
eenth centuries were periods of tremendous mathe¬ 
matical advance. On this continent, however, even 
a half century ago there was but little mathematical 
research. To be sure, contributions to the science had 
been made by Robert Ad rain, Nathaniel Bowditch and 
Benjamin Peirce of an earlier generation and by G. 
W. Hill, Simon Newcomb and Josiah Willard Gibbs 
among conRunimraries, the American Journal of 
Mathematics was in its tentli year, a few universities 
had been sending out doctors in nmthematics for some 


little time, and a number of Americans had received 
degrees from European universities, yet this activity 
was scattered and somewhat sporadic, and there was 
little cooperation or feeling of solidarity among Ameri¬ 
can mathematicians* The time was ripe, however, for 
the formation of an organization to draw together 
those Americans interested in mathemiatical pursuits, 
and to foster actively the development of mathematical 
scholarship and research in this country. 

It was not, however, the well-known mathematicians 
who took the initiative in forming such an organiza¬ 
tion. A young college instructor in bis first year of 
sarvice, Dr* Thomas Scott FLske, of Columbia College, 
but recently returned from a period of study in Cam« 
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bridge, at whiob time ho had attended nieetiuga of the 
London Mathematical Society, thought, ns he put it, 
that there should be stronger feeling of comrade¬ 
ship anfK)ng interested in mathematics,'* and pro¬ 
posed to two of his friends the formation of a similar 
society in Now York. ISo it happened that three young 
men of twenty-three signed tlie call for the organiza¬ 
tion meeting, to which six persons responded and com¬ 
pleted the organization of the New York Mathematical 
Society, J. H. Van Amringe, professor of inathe- 
inatics at Columbia, was chosen president, and I<^«ko 
secretary, an office he held for seven years.^ 

The C iucreascd to IG by the end of 1889, to 23 in 
1890, then, f{)llowing a canipaign for members directed 
by the swretary, t(.> 210 at the end of 1801. In 1920 it 
was 770, aiKl at the end of 1937, 2,127, 

In 1891 the monthly publication, Bulletin of the New 
York Mathematical Societjf, was begun as “a historical 
and critical review of motheniatienl science'* under the 
eilitorsliip of Professor I'iske, who established high 
standards in the development of what was essentially 
a new ty^Hj of mathematical journal. 

Three years later the society began the custom of 
holding summer meetings, and with the inauguration 
of this series changed its name to American Mathe¬ 
matical Society as a more accurate description of its 
constituency. Valuable as these summer meetings 
pHived to be, with their larger attendance, wider geo- 
gi'aphic distribution and loriger duration than the 
regular winter meetings, there was a further net»d 
which the society could satisfy. The suggestion came 
from Professor H. S. White in these words; series 
of three to six lectures ... on selected chapters . . . 
bringing some fundamentals, but progressing also to 
some few of the highest and latest results of research.” 
The society council was favorable; the name Collo¬ 
quium was adopted for this activity, and in 1896 the 
colloquia were initiated in connection with the summer 
meeting of that year, the lecturers being Maxime 
Bdcher, of Harvard, and James Pierpont, of Yale. 
There were thirteen in attendance. Since that time 
there have been nineteen additional colloquia, and the 
attendance has reached a high point of 220. It is now 
the policy of the society to publish the Colloquium 
lectures, as well as to include in the series of Collo¬ 
quium publications other monographs expository of 
new mathematical developments, even though these 
have not been orally presented. Twenty-four volumes 
in this series have been issued, and it is no exaggeration 
to say that they are internationally recognized as 
authoritative and distinguished presentations. 

1 It should be mentioned that the organisation meeting 
and over two hundred later meetings were held in the 
hiUJa of Oolmohia Huiveraity, which has also provided the 
society's office and housed its hbrar/. For this hospital¬ 
ity, the society is truly grateful. 


By this time the society's membership was so large 
(275) and so scattered that the meetings in Now York 
and the summer meeting were inadequate properly to- 
servo the membership. In 1897 tliere was therefore- 
organized the Chicago Section, which continued on- 
extremely active and productive exisbmee until 1.924, 
when its meetings b<*came regular meetings of the 
society. The sectional organization was later extended 
to the western group, constituting the San Francisco 
Section, 1902-1929, and the Southwestern Section, 
1906-1928. All meetings of tlie society in any section 
of the country arc now regular meetings of the organi¬ 
zation us a wliole. 

By 1898 the society began to feel the nwd of a 
journal for the publication of original mathenmtical 
ros<^arch. Negotiations were begun with the Johns 
Hopkins University looking toward a cooperative 
arrangement with the American Journal of Mathe- 
maticif whereby it would be enlarged and published 
jointly by the university and the society, the latter 
bearing the additional expense. The editorial control 
wms to he vested in the society. These negotiations 
weiHi not successful, and the society proceeded to con¬ 
sider the. advisability of establishing its own journal. 
Onct^ again Professor Fiske was the leader in making 
the arrangements. The younger men wore all agreed 
as to the de.sirabi!it.v of the step, but some of the older 
men feared that the establishment of such a journal 
would constitute a rival or competik>r of the American 
Journal of Mathemaiu's, and this would be both un- 
friendlj^ toward the older publication and unfortunate 
in itself. The title Transactions of the American 
Mathematical Society was chosen to overcome these 
objections, for all were agreed that any society might 
publish its transactions without unfriendly inference. 
Professors E. H. Moore, E. W. Brown and T. S. Fiske 
were the first editors of the new periodical, which first 
appeared in 1900, and, as was true in the case of the 
Bulletin, they succeeded in establishing notable stand¬ 
ards. Moore was editor-in-chief, and to him belongs 
primarily the credit for this achievement. 

During its earlier years the society was the only 
Am<5riean mathematical organization of national scope. 
Consequently its attention was necessarily given to 
mutters of niathematicul interest, hut not of a research 
nature, such as college entrance requirements in mathe- 
matic.s, questions of pedagogy, etc. In 1914 determi¬ 
nation of whether the society should continue its inter¬ 
est on all levels of mathematical activity or confine 
itself exclusively to the promotion of research waa 
necessitated by the raising of the question of the rela¬ 
tion of the society to the collegiate field covered by the- 
American Mathematical Monthly. Early in 1915 the 
council of the society decided that “it is deemed unwise 
for the American Mathematical Society to enter into 



282 


SCIENCE 


VOL. 88, No. 2880 


the activities of [this] special fleld . . * but the Conn* 
cil desires to express its realization of the importance 
of the work in this field and its value to mathematical 
science, and to say that should an orpinization be 
formed to deal specifically with tliis work, the Society 
would entertain toward such an oi'panization only feel¬ 
ings of hearty good will and encouragement.” The 
next year the Mathematical Association of America 
was founded, and the good-will predicted by the coun¬ 
cil was immediately realized. The society and the 
association regularly liold their meetings on successive 
days in tl»e same location, and joint sessions are fre¬ 
quent. 

In recent years, there has been little fundamental 
change in the manner in whitdi the society performs 
its functions. There may be menti(»ned the establish¬ 
ment in 1023 of the semi-popular Josiah Willard 
Gibbs lectureship on applied mathematics, this notable 
series of fourteen lectures being inaugurated in 1024 
by the late Professor M. I. Pupin, an early member 
of the society; the holding of over two hundred invited 
**hour addresses” since 1021, largely on topics of cur¬ 
rent research inten^st; the pnudsiou of wider interna¬ 
tional contacts by ineans of reciprocity agroemenls— 
the first in 1922-'with foreign mathematical societies 
for mcmbei's of one of the societies to enter the other 
at reduced rates; the appointment, at the request of the 
Annals of Matheynaiivs in 1920 and of the newly estab¬ 
lished Duke. Mathematical Journal in 1935, of associate 
editors representing the society on the editorial boards 
of these inde]>tmdent journals; the consummation in 
1927 of an agreement with the American Journal of 
Mathematics similar to that sought in 1898, thexeby 
providing additional publication facilities sorely 
needed; the incorporation of tlm society under the 
laws of the District of Columbia in 1923, enabling it 
better to deal with its irianifold financial problem; the 
extensive growth and increased usefulnea.s of the 
society’s library—particularly strong in relatively 
obscure journals--t'sptHually under the administration 
of Librarians 1). E. Smith (1902-1920) and R. C, 
Archibald (1921- ); the adoption in 1926 of the visit¬ 
ing lectureship plan, by Avhich lectures by a distin- 
gui.shed mathematician are made available at a nurabtir 
of mathematical centers; and the establishment and 
periodical award of the Bocher and Cole prize.s for 
mathematical research. 

Since 1891 the society has received and expended for 
society purposes over half a million dollars, well over 
half of this l>eing derived from membership fees, and 
much more than three quarters having been spent for 
publication. In 1891, the year in which publication 
was first undertaken, the receipts wesre not quite $975 
and the disbursements a little over $700; at present 
receipts and disbursements are each in the neighbor¬ 
hood of $35,000 per annum. Although the membership 


has increased tenfold, the expenses have multiplied 
fifty fold. The greatest problem of the society through 
the years has been financial. In its solution, the society 
has always turned first to its members, who have helped 
notably in voting from time to time to increase their 
dues, in contributing to an endowment fund (now 
lunounling to $70,000), in increasing the subscription 
list of the snciety\s publications and in bringing new 
members into the society. A plan for patron and sus¬ 
taining memberslnps was drawn up, which worked well 
during years of business prosperity, but failed under 
the stress of the depression: many of the sustaining 
memberships were hold by commercial companies. 
The Caniogie Foundation, the (TOiiernl Education 
Board ^^n<l the Rock(d‘dlcr Foundation also helped 
generously by contributions and subventions. The 
present source of supj»ort b<\yorjd individual mcniber- 
shi]>s and subscriptions is in institutional inemb^irH — 
largely universities and research institutions—whose 
dues are calculaitul in proportion to the annual publi¬ 
cations of the members of their staffs in thf3 .society 
journals. 

It is obvious that the transformation of n small local 
group into a national organization internationally 
re(M.)gnized has been accomplished through ilcwoted .ser¬ 
vice; it did n(d just happen. The society has been 
especially fortunate in its secretarie.s: the work of Pro¬ 
fessor Fiske, the first secretary, has already been men¬ 
tioned, and it is impossible to overestimate or exagger¬ 
ate the importance of the zeal, wisdom and unceasing 
labor of the second secretary, Professor Frank Nelson 
(^ole, of Columbia University, who served from 1895 
to 1920. The prescuit secretary, Dean R. G. D. Rich¬ 
ardson, of Brown University, wh(j has held office since 
1921, and his associates, are worthy successors. The 
prfwident.s, too, who, with one exception, held office 
for two years each, have been an able and honored 
group. Emory McClintock, G. W. Hill, Simon New¬ 
comb and li. S. Woodward, ivho constitute the auc- 
cession from 1891 to 1900, all were widely honored 
outside the circle of their own colleagues. E. H. 
Moore, Maxime Bocher, H. B. Fine, E. W. Brown and 
Frank Morley-^-to mention among their successors 
only those no longer living—have likewise been of 
reeognized emi nencc. 

The future, as the past, of the American Mathe¬ 
matical Society depends on the men it will rally to its 
service. Signs are not wanting that men of talent and 
devotion are still to be found in its ranks. The society 
enters its second half century with the strength of a 
loyal memborship, and the inspiration of a noble his¬ 
tory—the development of a recognized ‘^American 
School” of mathematics. Its accomplishments consti¬ 
tute as well a great Tesponsibility. May it prove 
worthy of its heritage and promise* 
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FRED CAMPBELL MEIER 

Fbed Campbell Mkikr^ a passenger on the Hawaii 
Clipper, lost near the Philippines on July 28, wub born 
in Riggaton, Ill., on April 5, 1893. His father, W. II. 
D. Meier, rural schoolmaster and superintendent of 
schools, moved the family to Framingham, Mass., in 
1910, took up work at Harvard and obtained his Ph.I). 
in 1919. It was only natural, perhaps, that the son 
should also go to Harvard and that the three daughters 
in this remarkable family should also go in for ad- 
vttnced academic dt^greos. Father, son and thn^ 
daughters are all in the sixth edition of ‘‘American 
Men of Science.” 

After graduation from Harvard, he served as Austin, 
teaching fellow tljen; for two years, being awarded an 
A.M. in 1917. In 1918 he wiUs offered a po.sition in 
the Bureau of J^Jant Industry, U. S. Department of 
Agriculture, as assistant patliologist. In about a year 
he was transferred to the Bureau of Agricultural Eeo' 
iiomics as })athologist, returning to Plant Industry iu 
1921. In 1922 he was chosen as extension pathologist 
of the Office of Cooperative Extension Work investi¬ 
gating diseases of cucurbits. He held this position for 
eight years. It took him up and down the east coast, 
from the melon field to the market place. In 1930 the 
Divisiem of Barberry Eradication was fVtrnied, and 
he was placed in charge. Ho left this positiuj), how¬ 
ever, in 1934 and returned to the ExteTision Service, 
which position he held at the time of his death. 

From 1929 to 1934 he w^as secretary-treasurer of 
the American PI ly to pathological Society and husin(*ss 
uumager of its publication, Phytrfpathologp, Because 
of his long association w'itii this Boeiefy and his exten¬ 
sive travels, he became well aexjuainted with plant dis¬ 
ease control problems throughout tlie Unitwl States. 
He was u fellow in the American Association for the 
Advancement of Science, and a member of the Cosmos 
Club, Torch Club and Botanical Society in Wash¬ 
ington. 

In addition to his work on plant disease control, 
Meier will be remembered for his work on his liobhy, 
aerobiology. He was intensely interested in the mi¬ 
crobial content of the upper air, spending his own 
money and his vacations devising apparatus, making 
collections, photographing slides and studying cultures. 
He showed an uncanny aptitude in making contacts. 
Commercial airplane officials, as well as the Army and 
Navy, cooperated with him and made collections possi¬ 
ble from the upper air, not only over land, but along 
the Atlantic ooaat and over the Caribbean Sea as well. 
He persuaded Colonel Lindbergh to aid him in design¬ 
ing a “sky-hook,” by which samples of spores in the 
air were collected by the lindbeighs on their trip to 
Europe across the North Atlantic. Later Amelia Ear- 


hart took his apparatus and was making collections 
for him on her ill-fated round-the-world flight. This 
was a severe blow, but it did not discourage him. 

As a result of his continued efforts, an Interdivi- 
sionaJ Committee in the Life Sciences and the Division 
of Biology and Agriculture of the National Research 
(’ouncil was appointed in 1937, and Meier was named 
as chairman. Within a year he had obtained a grant 
from (be National Research Council and the Bureau 
of Plant Industry, whicli would enable him to take 
leave from his official duties in the Extension Service 
and give two months in the summer of 1938 and four 
mouths in the spring of 1939 to this project. Thus at 
the beginning of the realization of the results of years 
of thought and effort, when he was really in a position 
to devote his best efforts to his hobby, his life was 
suddenly brought to a close. If it had to be, this was 
a most fitting manner for him to die, engaged in the 
work ho liked best, pioneering in a field that has 
hardly been touched. 

In 1920 he married Agnes W. Eastman, who sur¬ 
vives him. He will be missed by a large group of 
friends, both oflicial and social, who will long remem¬ 
ber his unbounded energy and enthusiasm in work or 
play. 

Natuan R. Smith 

Bukeau of Plant Industby 

RECENT DEATHS AND MEMORIALS 

Yiotor King Ciiernut, who hud been connected 
until his retirement in 1933 f<m thirty-nine years suc¬ 
cessively as botanist and chemist with iiie U. S. De¬ 
partment of Agricultui'e, died on August 29 at the age 
of sevonty-one years. 

Stuart A, Sterhknson, ])rofesBor of mathematics 
and engineering at llutgers University, died on Sep¬ 
tember 1 at the age ol* sixty yeara. 

Dr. Thomas R. Boogr, associate professor of clinical 
medicine in the Johns Hopkins University Medical 
School and physician in chief of the Baltimore City 
Hospital, died on September 2 in his .sixty-third year. 

Dr. Arthur Ex^brett Austin, emeritus professor 
of the theory and practice of medicine at the Medical 
School of Tufts College, Boston, died on August 22 at 
the age of seventy-Bcven years. Dr. Austin specialized 
in dLseases of the digestive tract. 

Dh. John N. Lowe, associate professor of biology at 
the Northern State Teachers College at Marquette, 
Mich., died on July 27 in his flfty-so<jond year. 

Sib David Wilkie, since 1924 professor of surgery 
at the University of Edinburgh, died on August 25. 
He was fifty-six years old. Sir David was known for 
research in abdominal surgery. 
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The Boai*d of Control of the Michigan College of 
Mining and Technology has ofRcially named the raining 
building Sperr Hall in lionor of the late Frederick 
William Sperr, hetid oi! the department of mining and 


civil engineering from 1894 to 1926. Professor Sperr 
died in November, 1929. The building now named in 
his memory was designed, erected and equipped under 
his supervision. 


SCIENTIFIC EVENTS 


THE PROPOSED DIVERSION OF THE 
WATERS OF YELLOWSTONE LAKE 

Professor L. G. Homell, of Djursliolm, secretary 
of the Swedish Government Committee on Planning 
and Recr<?ation, wiio was at one time head of the de¬ 
partment of forest, soils at C^ornell University, recently 
addressed a letter to Secretary Harold L. Ickc^s pro¬ 
testing against attemids made in the seventy-fifth 
Congress to pennit diversion of the waters of the 
Yellowslone Lake for irrigation purposes in the Upper 
Snake River basin, Idaho. 

Professor Romell wrote; “It may not be the busi¬ 
ness of anybody outside the United States to express 
himself on the proposed engineering and water diver¬ 
sion project in the heart of the world^s oldest national 
park. However, in a way, the wonderland of Yellow¬ 
stone belongs to the world. If commercial interestB 
should he allowed to encroach upon Yellowstone I^ake 
it would mean far more than despoliation and would 
be a terrific blow to the entire national t>ark idea 
which cotild not fail to have its repercussions through¬ 
out the world.'' 

In reply Secr(?tar>' Ickes wrote in part: 

T huYO received your letter of June 24, describing the 
damaging effects upo)i national park Btandards through¬ 
out the world that would follow if Congress wore to 
authorize the diversion of waters of Yellowstone Lake 
for irrigation purposes, proposed in 8. 3925 and H. B. 
10409, introduced hut not acted upon in the last sessioii 
of the Congress. 

It is gratifying to hear from you that Yellowstone 
National Park is taken as the international model for all 
national parks. Tt will be my endeavor to keep it so by 
Opposing the present irrigation project and all proposals 
tending to break down the integrity of our national park 
standards. The enjoy in out of its magnificent natural 
wonders is not limited to Americans. Last year alone 
Rome 0,4(10 visitors from 37 foreign countries visited tlie 
park. 

Recalling that the Congress, in establishing the park 
in 1872, made it the duty of the SecreUiry of the In¬ 
terior to provide *‘for the preservation, from injury 
or spediat.ion, of a.H tiudier, mineral deposits, natural 
curiosities, or wonders within said park, and their 
retention in the natural condition," Mr. Ickes said: 
‘‘Like my pred(!ces8ora I insist that this condition is 
indispensitble if the Yellowstone National Park is to 
continue to fulfill the purjwse for which it wa« 
established.^' 


CHANGES OF PERSONNEL IN THE FOOD 
AND DRUG ADMINISTRATION 

A NUMiiER of changes have been mad© in the per¬ 
sonnel of the Food and Drug Administration, of which 
Dr, W. G. Campbell is chief. These are: 

Joseph Callaway, Jr., jio^v idiief chemist of the Eastern 
Food and Drug Inspection District, witli headquarters at 
New' York, becoiTUjs senior chemist to serve aR technical as- 
'sistunt and secretary of the reorganized Food Standards 
Committee of four state food law enforcement officials 
and two members of the Food and Drug Administration. 
This committee will consider data on the authentic com¬ 
position of food materials and formulate standards of 
identity and reasonable standards of quality and fill of 
container for various foods. 

Roy 8, Pruitt, now chief chemist of the New Orleans 
Food and Drug Inspection Station, also wdll be trans¬ 
ferred to Washington and attacdied to the office of the 
chief to handle administrative details of the new cosmetic 
section of the law. 

Dan Dahle, at present associate chemist in the Food 
Division of tho Food and Drug Administration in Wash¬ 
ington, who has bad long experience in tho development 
of food metliodH, has been assigned to dcveloii laboratory 
methods for tho analysis of cosmetics and will work in 
close cooperation with Mr. Pruitt, 

Dr. J. J. Durrett, now chief of the Drug Division of 
the administration in W/ujhiugton, Ixicomes principal 
technical adviser and is attBCbed to the office of the chief 
of the administration. He will share with other officers 
the rosponsibility of determining administrative quea- 
tioiiN on the application of the new law to drugs, dovicea, 
special dietary products and cosmotics, and will give spe¬ 
cial conHideration to the adequacy of information sub¬ 
mitted by manufacturers with their applications on new 
drugs filed in compliance with the provisions of the act. 

Dr, Theodore G. Klumpp, now senior medical officer of 
the Drug Division, succeeds Dr. Durrott ns chief of that 
division. Dr. Klumpp ia a graduate of Princeton llnl- 
vorsity, received his medical degree at Harvard Medical 
School in 1928, served hiH interneship at Peter Bent 
Brigham Hospital in Boston, was assistant resident physi¬ 
cian at Lakeside Hospital, (fteveland, Ohio, instructor at 
Yale University Medical School, and an associate physi¬ 
cian at the New Haven Hospital, 

FOOD STANDARDS COMMITTEE OF THE 
FOOD AND DRUG ADMINISTRATION 

Secretary of AGRicuLTtiRE Henry A. WALt4A0B has 
approved the recommendation of the Food and Drug 
Administration for the appointment in that otganiaa^ 
tion of a Food Standards Committee^ wWeh will ftme- 



BJSmuBSE 9^ 1999 


sciEtrcs 


235 


tion under the terms of the Food, Drug and Cosrnetie 
Act of Juno 25, 1938. 

It is the intention of the Food and Drug Adminis¬ 
tration to perpetuate tiic food standards committee 
which has functioned in promulgating administrative 
standards for the last twonty-ftve years. This com¬ 
mittee has consisted of representatives from the Asso¬ 
ciation of Official Agricultural Chemists, the Associa¬ 
tion of Dairy, PVod and Drug Officials of the United 
States and the U. S. Department of Agriculture. 
Members of the committee are: 

For the A/tnocmtion of Offitrial AffricuHvral Ohemista: 
C. I>. Howard, director and chief, Diviaion of Chero- 
iatry and Sanitation, State Hoard of Health, Concord, 
N. H.; Guy G. FVary, state chemist, Vermilion, S. D. 
For the y(p>!ootaM'on of Dairy, Food and Drug Officials of 
the VtiUed Stairs: J. J, Taylor, state chemist, De¬ 
partment of Agriculture, TallahasHee, Florida; Mrs. 
F. 0. Dugan, director, Bureau of Foods, Drugs and 
Hotels, »Stale Board of Health, Louisville, Ky. 

For the Food and Drug Aduiinistrai ion: W. B. White, 
chief, Food Division; W. H. FrisMc, chief, Division 
of State (\)operation. 

The work of the comnvittee will bo to formulate 
definitions and standards both of identity and of qual¬ 
ity, including fill of container, after consideration 
of ttli the data—analytical and inspeetionnl—deemed 
essential to support thorn. The committee will meet 
m the Food and Drug Administration at Washington 
at intervals to review the data which have been 
assembled, draft tentative standards, and then upon 
the conclusion of public hearings, required by the act, 
make it« final recommendations. Under the new act 
tlu‘se deftnitioi»s and standards when promulgated by 
the Seeretary will have the full force and effect of law. 

The first e^mmitteo to consider food standards was 
one appointed by the Association of Official Agricul¬ 
tural Chemists in 1897. This committee was originally 
headed by Dr. Harvey W. Wiley. By virtue of the 
congressional appropriation act of June 3, 1902, the 
Department of Agriculture was authorized to investi- 
gate food standards and the Association of Official 
Agricultural Chemists committee was named for this 
purpose. Tliis committee was supplemented in 1905 
by the apiKuntment of a representative of the Associ¬ 
ation of Dairy, Food and Drug Officials. The tri¬ 
partite form of the committee was astablished as the 
result of a general (inference between State and Fed¬ 
eral food and drug officials held in November, 1913. 

THE AMERICAN CONGRESS ON OBSTET¬ 
RICS AND GYNECOLOGY 

The first American Congress devoted to a consid¬ 
eration of medical, nursbg and other problems asso¬ 
ciated wiUi human reproduction will b© held in Cleve¬ 
land, Ohio, from September 11 to 15, 1939, inclusive. 


It will be designated the American Congress on Ob¬ 
stetrics and Gynecology. The promotion and spon¬ 
sorship of the congress has been delegated to the 
American Committee on Maternal Welfare, which 
includes the following organizations in its member¬ 
ship: 

Atiiericun Association of Obstetricians, Gynecologists and 
Abdominal Surgoons. 

American College of Surgeons. 

American (iynecologictil Society. 

American Hospital Association. 

American Nurses Association. 

American Protestant Hospital Association. 

American Medical Associfttion, Section on Obstetrics and 
Gynecology. 

American Public Health Association. 

Oentnil Association of Obstetrieiajis and Gynecologists. 
Chicago Maternity (^^iitcr. 

Maternity Center Association of Now York, 

National Medical Associiition. 

National Leugne of Nursing. 

Natioiiiil Organization for Public Health Nursing. 

New England Obstetrical and Gynecological Society. 
Pacific Coast Society of Obstetrics and Oynocology. 
Southern Medical Association. 

V, 8 . Bureau of the Census, 
tr. 8 . Children V Bureau. 

It. S. Public Health Sendee. 

The purpose of congress is to afford opportuni¬ 
ties for discussing and publicizing the problems asso¬ 
ciated with human reproduction and the health of 
women and new-born babies. The value of more gen¬ 
erally di&.scininated knowledge about tlu^ processes and 
problems of human n^production and of the special 
diseases of the female generative organs and of the 
new-born is important in the maintenance of public 
health and therefore the interest of woman’s welfare 
extends not only to the medical profession but to 
associated groups, including nurses, public health offi¬ 
cials, hospital administrators, eugenists and many 
others. 

The last International Congress of Obstetrics and 
Gynecology was held in Amsterdam in May of the 
present year. lbs success at i inula ted a desire to hold 
a subsequent one in live years in another European 
country. It is felt that the difficulties associated with 
an international assembly, such as languages, expense, 
long distance travel and limited participation, lack 
of common interest, cal! for a regional gath(ning in 
which opportunities for more general discussionB 
would prevail The proposed American congress will 
therefore be modeled on different lines and includes 
participation not only by medical groups but by those 
devoted, aa akeady stated, to nursing, public health 
and institutional administration. 

In addition to the scientific sessions it is planned to 
provide for several evening meetings at which speak- 
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era of prominence will disciuss the broader aspects of 
the subjects for the lay public. There will also be 
prepared a comprclieiiHive exhibit--scientific, educa¬ 
tional, t-echnical and commercial. 

Members of the executive coininittee arc: Fred L. 
Adair, Chicago, general chairman; Robert I). Mussey, 
Rochester, Minnesota, vice-chairman; Sara B. Place, 
Chicago, secretary; Rudolph W. llohnes, Chicago, 
treasurer, and Fn^lerick II. Falls, Chicago, assistant 
treasurer. 

National, sectional and local sp<K‘ialist societies 
have approved the congress and have made contribu¬ 
tions for its support. It is desired that a wider rep- 
res(?ntation be secured through the inedium of co?i- 
tributing memberships, the cost of which lia.s laam 
placed at five dollars. Application nmy be made at 
the olficc of the eongiu^s at 650 Rush Street, Chicago, 
Illinois. 

SYMPOSIUM TO COMMEMORATE THE 
CENTENARY OF THE CELL THEORY 

It has been decided to hold a symposium at Ibe 
Riehmond meeting of the Anierican Association for the 
Advancement of Science, Sections L, O and P collabo¬ 
rating, to e.ommcrnorate t^e ('enteiiai'y of the cell 
theory. The major lines of this symposium have been 
detoriTiiiied us follows: 

a. Four to six papers are to he presented by men of 
sound judgment and thorough knowledge of the facts, no 


that the Nymposium may represent an outstanding con¬ 
tribution to the history of the subjt^t. 

b. Biographical accounts are to be limited though not 
omitted; a broader base than the work of Schleidon and 
Schwann alone will he looked for in developing the foun¬ 
dations of the theory (by including the work of such a 
man ati Parkin je) ; and stress will bo laid upon what the 
cell tlieory in to*day. 

TIjo program for this sytnposium i.s in process of 
being devclopiid by the chairmen and .secretarie.s of 
sections F, Cf and L and by other officera of the asso¬ 
ciation. At the same time, it has seemed desirable to 
ap[)eal through the pages of Scienck to all scholars 
who may be interested in th(^ symposium for i’urtber 
suggestions, particularly for the names of outstanding 
men who might be invited to participate. 

The Mexican Society of Natural History is oflferiiig 
awards for the l>est scientific papers celebrating the 
centenary of the foundation of the cellular theory and 
will publish a commemorative volume. Papers pre¬ 
sented in the symposium of the American Association 
for the Advancement of vS('ience in Richmond can 
presumably be submitted for these awards also, and 
for a place in the corn memo rati ve volume, if that 
.seems desired. 

Please send suggestions either to the ])prmnnent 
secretary of the association or to the undersigned, 
Dr. Joseph Mayer, Secretary of Section L, Library 
of ConjrreKs, Wasliington, D. C. Joseph Mayer 


SCIENTIFIC NOTES AND NEWS 


Sir AtjBERT Sew'ard, from 1606 to 1936 professor 
of botany at (he University of Cambridge, was elected 
president of the British Association for the Advance¬ 
ment of Science iil the (larabridge meeting. Sir Albert 
was ma.ster of Downing C^dlegc, Cambridge, from 1915 
to 1936, and was vice chancellor of the university from 
1924 to 1926. Two members of the council were 
elected, Dr. Charles K. Sp(?arman, emeritus professor 
of psychology at tlie University of Tiondon, and Dr. 
C. R. I'ay, read(T ir> ecfmomic history at the University 
of Cambridge. The meeting in 1939 will be held at 
Dundee. Tlic places of meeting for 1940, 1941 and 
1942 will be Newcastle, Belfast and Birmingham. 

Dr. Ma.)ok Greenwood, professor of epidemiology 
and vital statistics at the School of Hygiene and Trop¬ 
ical Medicine of the University of London, has been 
awarded the Bisset Hawkins Gold Medal of the Royal 
College of Physicians for his researches in statistics. 

Nattire reports that the joint committee of represen¬ 
tatives of the Royal Society of Edinburgh, the Royal 
Physical Society and the Royal Scottish Geographical 
Society has awarded the Brueo Memorial Prize (1938) 
to Alexander R. Glen for his work in Spitsbergen, in¬ 


cluding suiwey iji New Friesland arid the completion 
of the map of North East Land. The council of the 
Royal Society of Edinburgh has awarded the David 
Anderson-Berry Prize (1938) to Miss Mary A. C. 
Cowell, of the Holt Radium Institute, Manchester^' 
for her essay entitled ^‘An Investigation into some of 
the Factors affecting the Response of Human Skin and 
Human Skin Tumours to Radiation.'' 

At the annual dinner on August 31 of the San 
Francisco meeting of the American Society of Bac¬ 
teriologists Dr. Jerome T. Syvertou, assistant pro¬ 
fessor of bacteriology at the University of Rewhester, 
in recognition of his work on filterable viruses, was 
presented with the prize of $1,000 and a medal, 
founded by Eli Lilly and Company. The award is 
given annually to an investigator under thirty-one 
years of age who has made outstaiiding contributions 
to knowledge in the fields of bacteriology and im¬ 
munology. 

Dr. Wallace E. Herkell, of the Mayo Foundation, 
has received the first* award of the Foundation Prize 
of the Association of Obstetricians, Gynecologists and 
Abdominal Surgeons. His paper, entitled '^Studies of 



BIEPTEMBBIR 9 , 19»8 


SCIENCE 


237 


the endometrium in association with the normal meii' 
strual cycle, with ovarian dysfunctions and with cancer 
of the uterus,” will be presented on September 24 at 
the fifty-first annual meeting of the society at White 
Sulphur Springs, W. Va. 

PROFKSSOR Alfkko Rkhokr, of the Aniold Arbo¬ 
retum, Harvai'd University, celebrated his seventy-fifth 
birthday on September 4. In appreciation of his con- 
s]>i(uious servlet's over a period of forty years to hoiii- 
(Miltore, dendrology, systematic botany and botanical 
bibliogra])hy, the staff tendered a dinner to him and 
to Mrs. Kehder on the evening of September L Dur¬ 
ing the course of the dinner, Professor Hehder was 
presented with a substantial purse provided by mem- 
bt^rs of Ibc com in it tee appinnted by the Corjxu’aiion of 
Harvard University to visit the Arnold Arboretum 
and by his associates. 

Du. Wat>ter Andrew Hlokdorn, assistant dean of 
the S(4joo] of Medicine of the Oeoi-ge Washington Uni¬ 
versity and inedieal dire(‘tor of the university hospital, 
JuiB hmi ai)j>ointed acting dean of the School of 
Medicine. 

Dr. CjiAUDK.s E. Palm, assistant professor of ento- 
iiiology at (\.>rnell University, has been appointed head 
of the department of entomology to succeed Professor 
(). A. Johannsen, who retired on July 1. 

Tiie Kkv. Du. Hilarv Jvhk'.a, j)r<)l‘essor of biology 
at St. Procf)piuH College, Idsle, 111., has been apjaunted 
liead of the department of biology at DePaul Ibiivcr- 
sity, Chicago, beginning in June, 1930. Until then he 
will be consulting head in absentia, and Professor F. A, 
Van'elman will be acting head of the department. 

Dr. Earlk h. Pkrktns, professor of zoology arid 
Antarctic explorer, has been appoinlwl head of a new’Iy 
established department of l)iophotograpby at Rutgers 
University. The department will cmvtinuc on an en¬ 
larged scale the photfgraphic research of tlie late 
Norman Me Cl in took, photo-naturalist, who <lied curly 
this year. The directional functions of the University 
Committee on Photographic Reae^arch in Biology wdll 
he taken over by Dr. Perkins, The department will 
undertake the production of instructional motion pic- 
iur(*R of college grade in the field of biology and related 
^ul>ject8 (botany, 8urgt*ry, medicine, veterinary science 
and psychology), and the use of the motion picture 
camera as a research tool in the analysis of biological 
problems. 

Dr. Chilton A. Wriqut, of Washington, D. C., has 
been appointed professor of sanitary and hydraulic 
engineering at the Polytechnic Institute, Brooklyn, 

N. y. 

Dr, RtJftsELt IL Ltddane has been appointed assis¬ 
tant professor of physics in the University of North 


Carolina. He will take the place of Professor Otto 
Stohlman, Jr., while the latter is on sabbatical leave. 
Dr. J. B. Fisk has been appointed associate professor. 

Dr. Roman Kenk, extraordinary professor of 
zoology at tlu^ University of Ljubljana, Yugoslavia, 
has been appointed associate proi'essor at the depart¬ 
ment of biology of the University of Puerto Rico. 

Thk Paris correspondent of the Journal of the 
Americaii Medical Asso<dation reports that Professor 
Fernand Bezanyon, j)hthisiologist, and I'rofessor Mar¬ 
ion, undfigist, of the University of Paris, retired at the 
close of the academic year. In their case the law 
i^'hich now requin's the retirement of university pro¬ 
fessors at the age of sixty-five years wa.s rnodilied so 
that they would not be obliged to retire until they had 
reached the ago of seventy years. 

Thk Buhl Foundation grant for research in bio- 
chemiatrj^ has beta) renewed for the college year 1938“ 
39 for studie.s on vitamin 0, tissue respiration and 
molecular .structure in the department of chemistry of 
the University of Pittsbuigh. The following are the 
appoiiit(}es under the renewed grant: Research fel¬ 
lows: Max 0. Schultz(?, Ph.I)., Wisconsin, animal nu¬ 
trition and tisB\ie resjnration; Rade H. Musulin, Ph.D., 
Pittsburgh, animal nutrition, and Herbeil E. Longe- 
necker, Ph.D., Pennsylvania Slate College, the molecu¬ 
lar structure of fat.s. Research assistants: Carter J. 
Harrer, B.S., Pittsburgh, tissue respiration; Theodore 
11. Clarke, B.B. C-hom., Pittrtbui*gh, the molecular 
structui'e of fats and sugars; Mary L. Dodds, B.S. 
Chem. and M.S., burgh, tissue respiration. The 
work on lieats of combustion in relation to molecular 
.structure wdll be under tlie supervision of Dr. Oeb- 
hard Stegeman, professor of physical chemistry. Dr. 
Charles Glen King, profess(>r of biological chemistiy, 
is director of the gejieral project. 

Professor H. J. Channon, professor of biochem- 
i.stry at the University of Liverpool, has Ixhtj iip* 
pointed by the British Secretary of State for the 
Colonies raeml)er of a commission to visit the Malay 
Straits to survey existing arrangements for liigher 
education, general and professional. 

Dr. Malcolm H. Soitle, professor of bacteriology 
and director of the Laboratory of Hygiene of the Uni¬ 
versity of Michigan, secretary of the Section of the 
Medical Scienoes of the American Association for the 
Advancement of Science, has been appointed a dele¬ 
gate from the association to the Malaria Congress to 
l>e held in Amsterdam from September 23 to Oc¬ 
tober 1. 

Professor W. K. Gregory, curator of comparative 
anatomy at the American Museum of Natural His- 
toiy and profeusor of paleontology at Columbia Uni- 
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vei*sity, a<?<sonipanied by Dr. Milo Heilman, professor 
of dentistry at the university, arrived in New York 
from South Africa on September 3. The visit was 
made at the request of Dr. Robert Broom, curator of 
anthropology at the pKJtoria Museum, and Professor 
'Raymond Dart, of Witwatersrand TTniversity, Johan¬ 
nesburg. Studies W'ere made of the fossil skulls of 
anthropoid apes found in South Africa. 

Dr. WiLROR A, Sawyer, director of the Interna¬ 
tional Health Division of the Rockefeller Foundation, 
left on September 2 for Bogota, Colombia, where he 
repn^sentod the United States and the Rockefeller 
Foundation at the Pan-American Sanitary Conference, 
which opened on September 4. Dr. Sawyer made the 
entire trip by air. 

Dr. Waltman Walters, iirofessor of surgery at 
the Mayo Foundation, left Rochester, Minn., for a 
visit to Europe on SeptemlM?!* 4. He plans to read 
a piiper before the meeting of the International So¬ 
ciety of Surgery, whi(^h vnW be held in Bru.ssels from 
September 19 to 22. He will also speak at the meet¬ 
ing of the French Urological Congress in Paris, which 
is being held from October 6 to 8. Later Dr. Walters 
will spend about three weeks in Great Britain, return¬ 
ing to the Mayo Clinic on Noveiuber 7. 

Db, Er-LIOTT P. JosLiN, emeritus professor of clin¬ 
ical medicine at the Harvard Medical School, delivered 
the two Mai the lectures and con duelled a clinic in Oslo 
on September 5, (i and 7; he will participate in a sym¬ 
posium on protamine insulin with Dr. H. C. Hage- 
dorn, of Copenhagen, and Dr. Wilhelm Falka, of 
Vienna, btdorc the GeselJschaft fiir Verdauungs- und 
Stoffwechsel-Krankheiten in Stuttgart on September 
23. 

The Collecting Net reports that Dr* Gregory Clarke, 
of Harvard University and the Woods Hole Oceano¬ 
graphic Institution, has leave of absence from the 
institution for three months to study the techniques 
used in fresh water lakes with a view to determining 
their application to murine conditions. Dr. Clark i«. 
now with Dr. Juday, who is director of the Trout Lake 
Limnological Laboratory in Wisconsin. 

The Australian ajul New Zealand Association for 
the Advancement of Science announces that H. G* 
Wells; Sir John Flett, until his retirement in 1936 
director of the Geological Smwey of Great Britain and 
of the Museum of Practical Geology, London; F. T. 
Brooks, professor of botany at the University of Cam¬ 
bridge, and Dr. Nevil Vincent SidgwieJe, professor of 
chemistry at tlie University of Oxford, have accepted 
invitations to attend the meeting in Canberra next 
January. 

Dr. H. W. Giu.Frr, metallurgist at the BaUeiUe 


Tot. saso 

Memorial Institute, Columbus, Ohio, will deliver the 
3.939 Howe Momorial Ijecture of the American In¬ 
stitute of Mining and Metallurgical Engineers. 

According to Nature the Polish journal Acta Astro- 
womma, in its July issue, states that the following mem- 
hers of the staff of tlic Pulkovo Observatory have been 
imprisoned: I, A. Balanovsky, N. I. Dneprovaky, B* P. 
Gerasiinovi^f (director), P. I. laachnoS, B. W. Noumer- 
oiT (director of the Astronomical Institute at Lenin¬ 
grad, who is believed to have been shot) and N, W. 
Zimmonnaim. 

Examinations are announced by the U. 8. Civil 
Service Commission for vacancies in the various gov¬ 
ernment depai-tments in the field of physics. Ex¬ 
amples <»f positions known to exist at the present time 
are: Principal phy.sicist (high voltage therapeutic 
equipment), National Institute of Ht^alth, Treasury 
Departmejit; associate physicist (ele<jtro-aeoustics), 
Bureau of Mines, Department of the Interior, College 
Park, Md; and associate biochemist (radiation), 
Division of Industrial Hygiene, National Institute of 
Health, Treasury Department, Washington, D. C. 
There is a vacancy in the Bureau of Mines at Pitts¬ 
burgh in the position of mineral economwt. The sal¬ 
aries attached to these positions are as follows: Prin- 
cijml physicist, $6,600 a year; senior physicist, $4,600; 
physicist, $3,800; associate physicist, $3,200; aaaistanl 
physicist, $2,600; junior physicist, $2,000; mineral 
economist (non-ferroua secondary metals), $3,800* 

The annual meeting of the American Society of 
Zoologists will be held in Richmond, Va., on December 
28, 29 and 30. All sessions for the reading of papers 
and for demonstrations will be held at the Medical 
College of Virginia, which is centrally located in 
Richmond. Membei>} of the society, who wish to pre¬ 
sent papers at the Richmond meeting, should ewid 
titles and abstracts to E. G. Butler, secretary, Prince¬ 
ton University, on or before November 1. 

The twenty-sixth annual meeting of the American 
Association of Cereal Chemists will be held in Kansas 
City, Mo., from May 15 to 19, 1939. The association, 
which was organized in Kansas City in 1914, last met 
there in 1929. It is composed of chemists in the mill¬ 
ing, baking, brewing and allied industries. The presi¬ 
dent for the current year is Dr. W. F. Geddeo, of 
tlie Canadian Grain Research Laboratory, Winnip^. 

The summer meeting of the Plant Taxonomists of 
the Indiana Academy of Science opened at Bass 
Indiana, on September 2 and lasted for four days. 
Field trips were made to varioua lakes and other 
points of interest to botanists in the northwest part 
of the state. The plant taxonomists of the Michigan 
Academy of Science were invited gneato at the 
mi^ng. 
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'A 

DISCUSSION 


ISOLATION OF URACIL FROM LIVER 

In the course of a fractionation procodure designed 
for the isolation of one of the water-soluble vitamins 
from liver extract, a crystalline compound was ob¬ 
tained which was identified as uracil. Because we have 
been unable to find a report of the prestuice of free 
uracil in liver and because of the rather unusual, yet 
simple method tliat yielded the pure material, it may 
be of use to other workers to record our observations 
briefly. 

A coinrnendal alcohol-soluble fraction of pork liver 
(Extract obtained a.s a by-product in the preparation 
of the pernicious anemia factor was used as a starting 
material.^ This sirup was dissolved in w^ater, concen¬ 
trated under reduced i)reasare, adjusted to a pH be¬ 
tween 6 and 7, and extracted continuously with ether 
for 75 hours. A pale yellow, crystalline deposit slowly 
formed in the boiling flask during this tinm. These 
crystals were filtered off and recrystallized from water. 
Tile resulting white product gave a strong test for 
uracil when treated with bromine water and barium 
hydroxide, and contained 25.3 per cent, nitrogen (cal¬ 
culated for ux'acil, 25.1 per cent.). The phenylhydra- 
ziuG derivative prepared according to Levene's direc¬ 
tions* melted at 250° j S-phenylhydrazine-urociJ melts 
at 252°, The yield amounted to 0.007 per cent, of 
the fresh liver. 

Those facts leave no doubt as to the presence of ura¬ 
cil in the liver extract. However, it may be possible 
that the pyrimidine was an artifact, and that it arose 
from cytosine during preparation of the extract. 
Since enzyme action is rapid, artifacts may conceiv¬ 
ably arise even in the relatively short time required to 
make on aqueous extract of the organ. 

Similar procedures applied to rice bran extract have 
resulted in the isolation of uracil from this material 

D. W. WOOLLKY 

Dkpartmxnt or BiocHKitisTity, 

College or AoEiouLTtnuc, 

XlmvmaiTY or Wisconsin 

FACETTED PEBBLES IN EASTERN 
VENEZUELA 

In the southwest part of the state of Anzoategui, in 
eastern Venezuela, there are extensive areas of rolling 
" savanna land, covered by coarse grads and a thin 
growth of scrubby trees; with the drainage courses 
marked by narrow bands of dense tree growth. The 

^ We wish to thunk Dr. David Klein of the Wilson 
Laboratories for geaerous gifts of this material 
A, Leveae^ /oar. Biol Ohsm,, 63: 668, 1826, 


surface is composed of late Tertiary sand and clay; 
and over much of the area there is a sprinkling of 
pebbles, concentrated by erosion as a lag gravel from 
some of the sandy bods. Nearly all these pebbles are 
of quartz, well-rounded; with occasional less-rounded 
fragments of chert. The greater number range from 
about one-half inch to two inches in greatest dimen¬ 
sion. 

Scattered among these rounded pebbles there arc 
also facetted pebbles of quartz, with rarely a facetted 
chert pebble. Many are well-formed dreikanters, with 
triangular cross section and lens-shaped sides. Occa¬ 
sional pebbles, oval in general shape, have only one 
well-developed e<lge. A greater number of pebbles 
show only partial facetting. Their frequency varies 
considerably in different localities, perhaps having 
been governed by favorable exposure to the prevailing 
wind, A rough analysis of groups of 200 pebbles, 
gathered from eight widely separated localities, is 
given in Table L 

TABLE 1 


T/orallty A BCDB FGH 

Good H^cimerw. 0 1 2 2 2 3 6 12 

Partially facetted . 1 5 3 4 8 4 24 22 

Homo facetUna. 4 8 5 10 22 9 2B 31 

Not appreclubly facotted. 195 180 lUO 184 1 08 184 143 1 36 

Tlic two localities showing greatest frequency of 
facetting are on opposite sides of the valley of the 
Aribi River, on upland benches; the other localities 
are at places on the savanna haids not CBpccially 
exposed to the wind. 

Since they were faceti<jd most of the pebbles have 
acquired a rust-colored film from the sandy soil Some 
on stream terraces are clear white, but their edges are 
somewhat rounded, as if they had undergone partial 
rc-rounding since being facetted. 

In many places the surficial material has been 
cemented by iron oxide into hard sandstone and con¬ 
glomerate; which, by differential erosion, now cap low 
mounds, knolls and even hills, rising above the mean 
level of the savanna lands. The pebbles in the con¬ 
glomerate are so like those of the lag gravel that it 
seems probable they all have a common origin. 

In a few places where blocks of the conglomerate 
are exposed to winds from the east or southeast, the 
surface pebbles have been polished, and even worn into 
curved surfaces; but an unsuccessful search was made 
for facetted jpebbles embedded in the conglomerate. 
It would seeih) therefore, that the conglomerate was 
formed prior to the period of facetting, and also in 
some places underwent sand-blasting. 
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The region now has a mean annual rainfall in excess 
of fifty inches, and is not subject to high winds carry¬ 
ing sand. It seems probable that tlio facetted pebbles 
indicate a former }>eriod of aridity which occurred 
after the lag gravel was formed, perhaps sometime 
during the Quaternary period. 

G. A. Waring 

Ithaca, N. Y. 

Lee C. Armstrong 

Minneapoms, Mtnn. 

ISOTOPES OF URANIUM AND LEAD 

The ScmK)e News Letter item on Dr. Nier's work^ 
in its headlines at least rather ignores the preceding 
work, preliminary to Dr. NieVs brilliant papers. That 
“lead atoms may yield duos to very old earth's his¬ 
tory” and that in ordinary uranium there are two 
kinds of atoms with different atomic weight, yielding 
leads of different atomic weights, was argued by T. R. 
Wilkins as far back as 1926,^ and, as he suggested, then 
in early days there would have been not merely more 
uranium, but a larger proportion of the more quickly 
decaying uranium isotope*—actinoimminm, and hence 
in the older uraniferous minerals the radiogenic lead 
would have more of that isotope, specifically Pb (207). 

Though for some time there has biicn fair agreement 
as to the rate at which actinium (which yields Pb 207) 
and radium (which yields Pb 20fi) were being formed 
at present, there ha.M not been agreer/ient an to the 
relative amounts of the isotopes and hence of the rela¬ 
tive decay constants of III and AcU. 

Wilkins's point of view has been strongly su]>poftcd 
by A. V. Grosso, who drew a curve connecting the age 
of a lead with the proportion of Pb (206) to Pb (207), 
and John L. Rose^ estimated the proportions by 
strength of the spectral lines and also gave curves to 
estimates age. Dempster also made a preliminary esti¬ 
mate of the proportions of the uranium isotopes. 

There has, however, bc<‘n a uniformity in the atomic 
weight of radiogenic lead, not easy to explain,^ aud 
it has been not easy to toll how much ordinary lead 
might be mixed in. 

Dr. Nier'n success in recognizing the amount of 
ordinary lead by the amount of Pb 204 present, and 
in getting the various isotopes not only of lead but 
uranium with much greater accuracy than before and 
from much smaiJer quantities, ten milligrams or less, 

^ June 18, 1038, p. 302; Science, Supplement, p. 10, 
June 10, 1938. 

’^Nature, 117; 719-720, 1926; Phys. Rev. (2) 29: 658, 
1927; Pull. GeoL Soc., 38: 124, 1927. 

** John L. Rose and R. K. Stranathun, ''Geologic Time 
and Isotopic ComposiUon of Radiogenic Lead," pp. 702-6 
(1930), with refcTonces to previous work, 

*A. Holmes, "Age of the Earth" (3rd ed.), pp. 161- 
163; Mr. Geol, 32: 763-782, 1937. 


is a great step in advance and puts age determinations 
by lead on a sounder basis, and tho variation of the 
proportions of tsotopes in what has been supposed to 
be ordinary lead makes it not needful to suppose a 
common source for all of it. The identification of 
Pb (204) as characteristic of common lead enables one 
to allow for it. 

The report of the committee on tho measurement of 
geological time will not be out until next fall, I regret 
to say. Thus, 1 think this note of explanation desir¬ 
able, so that the important work of Nier toward 
settling tlie important controversies started by v. 
Grosse and llolmes may not be minimized, and yet 
the fact recognized that it is supported by and a con¬ 
tinuation of the pioriL'cr work of Wilkins and others. 

AiiFREi) C. Lane 

Ji'LY 11, 19.38 

AUTHORITY CITATIONS IN BIOLOGICAL 
NOMENCLATURE 

The protest^ against dual authority citations as now 
prevalent in Anujrican botanical literature is well 
taken. Unfortunately the author rai.ses the question, 
What authority should be used, the original dcscriber 
of the s]>ecies or the maker of the generic-specific com¬ 
bination? Generic-specific combinations change every 
twenty years, Zoologists have been using for decades, 
with apparent satisfaction, the original describer. 
Thus that system must be quite usable and is far more 
stable. 

As a matter of fact, the majority of biologists have 
no use for the authority because the old original de¬ 
scriptions are extremely meager and lack comparative 
data. Manuals and recent monographs are used by 
the great majority of biologists. Only the highly 
specialized aystematist consults the old original de¬ 
scriptions, and he does not need to know under what- 
genus any one species originally appeared, as he has 
the page citation and the scries number of the species 
in his catalogue. Moreover, one hundred years hence 
these ancient citations will no longer be consulted. 

Many of the old authorities arc of no practical 
importance; they are of historical interest. A real 
contribution to the advancement of nomenclature 
would be to discard the original authority and supplant 
it by reference to tho best description, including the 
best set of figures—which would usually be the latest 
family or generic monograph of the species in ques¬ 
tion, In such a monograph tho historically minded 
biologist would find all neoessary references to the 
original and primitive de.scriptions, 

Arthur Paul jAoot 

U. 8, Forest 8e;»vicb, 

New Haven, Conn. 

1 SetEKOE, 88: 128, August 5, 1938. 
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SPECIAL ARTICLES 


INDUCTION BY FAST NEUTRONS OF MUTA¬ 
TIONS IN ANTIRRHINUM AND 
MYOSOTIS* 

In a recent paper^ the author has shown that varia¬ 
tions in germination as well na in the external morphol* 
ogy of some plants result from bombarding dry seeds 
with fast neutrons. It is now possible to record 
changes in flower color and flower form obaorved in 
the same plants. 

To re<‘apitulate briefly: seeds of six diiTerenl genera 
with ver^'^ small seeds were put into gelatin capsules, 
the latter were placed in turn in a lead box (8x8x6 
cm) whoso oontimetor thick walls were lined inside 
with a 2 mm layer of paraffin. I'he box and its con¬ 
tents were laid on a metal Khelt’ attached to the outside 
of the cyclotron so as to bo close to the bom¬ 

barding chamber, but at a distance of about 60 cm 
from the target. In this w'ay the seeds could absorb 
only stray emanations from the cyclotron, whenever it 
was in operation, during the three months in which 
those oxperimenlH wx‘re conducted. 

The most conspicuous results with respect to changes 
in flower color and flower morphology were seen in the 
cultures of Antirrhinum and Myosotls. The former 
showed more marked color changes, whereas in the 
latUjr m(>r[>hologicttl valuations w^erc more frequently 
found. 

The seeds from which the Antirrhinum and Myosotis 
cultures were grown were exposed to the stray neu¬ 
trons during paH of the time through a period of six 
weeks. Other seeds in the same expenments (1) were 
subjected to the bombardment for periods ranging 
from one to nine weeks. In the case of the snap¬ 
dragon cultures, controls and trtmted seeds were grown 
from the same seed capsule. 

Myosotis flowers showed conspicuous alterations in 
their morphology. The various deformations and 
anomalies were as follows: 

(1) Twisted petals 

(2) Cleft petals 

(3) Fused petals 

(4) Increase in number of petals 

(5) Decrease in munbor of petals 

(6) Different-si*ed petals 

(7) Decrease in number of sepals 

The anomalies were often separate on different 
flowers or occurred in combination with one another, 
for example, (1)8 petals, fused at the base, some of 

^ Papers from the. Department of Botany of the Uni¬ 
versity of Michigan, No, 663. 

M. Chatters, Soikkok, 87: 262-268, 1938. 


which were small and others very large; (2) 5 petals 
fused, 3 sepals; (3) 5 petals and 4 sepals; (4) 2 large, 
separate petals, 2 fused, and 3 sepals; or (5) 3 petals 
and 3 sepals. 

Dictionary of Color”^ was used to identify the 
flower colors and to record them for future reference. 
Coloj« given in parentheses indicate tlie names which 
the aiithor used for identifleation in the greeuliouse as 
they were often more descrij»fcive than those given in 
the dictionary. 

Variations in floral ceJor in Myosotis were tiot 
marked, although in tw^o plants there were ‘*orchid^’ 
(pinkish-purple) flowers. 

Three groups of Antirrhinum were grown from 
treated seed, and there were controls for each set as 
W'ell. For Culture 1 the normal color was yellow LI 
plate 10 (lemon yellow), for Culture 2 corise (rose 
pink) and for Culture 3 was burnt orange (orange 
bronze). 

In Culture 1 tliere were no observable differences 
from the controls except that the individual blos.soms 
were slightly reduced in size. 

Tlie greatest color variations from the noraial con¬ 
trols were found in Culture 2 and these variations with 
the percentage of* plants having these differences WTre 


as follows: 

(1) cerise (rose pink)—normal color ... . 48.2 per cent. 

(2) pink (light pink) . 5.5 “ 

(3) pink (pink white) . 8 ** 

(4) magenta (lavender) . 1.6 

(5) burnt orange (orange bronze) . 34.7 

(6) bittersweet (light bronze) . 1).2 


Of the total it is seen that 54.5 per cent, of the 
plants were cither like the normal (cerise) or but 
slightly different from it (pink ‘*5T^' and pink ^*1T*'), 
43,9 x>er cent, were bronze-like, and only 1.6 per cent, 
were lavender. With the exception of the lavender 
flowers, which were smaller, the blossoms of this cul¬ 
ture were about equal in size with tlie controls. 

Culture 3 Ukewiso showed marked variations from 
the normal color. The variants and tlie percentage 
of plants in the culture which were normal and which 
were different from the control are indicated as fol¬ 
lows: 

(I) burnt orange (orange bronze)—nor¬ 


mal color . . 64.1 per cent. 

(2) bitterBweet (light bronze) . 29.1 

(3) yellow LI plate 10 (canary yellow) 4.1 ** 

(4) spinel rose’(pink) . 12.7 ‘‘ ** 


» A. Maerz and P. M. Bea, * ‘ Dictionary of Color,'' 
McGraw-Hill Company, New York, 1930* 
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Her® again the majority of the plants were like the 
controls in flower color (orange bronse) or a slight 
variation from it (light bronze). 

Colored photographs of the floral variants and their 
controls have been made on “Kodachrond^ film by Mr. 
Balph Bennett, of tlie University of Michigan Depart¬ 
ment of Botany. Solutions containing the pigments 
from the flowers of the Antirrhinum cultures have been 
photographed in color by Dr. 0. L. Inman, of the C. 
F. Kettering Foundation at Anti<.)ch College. 

Seeds from a number of the anomalous plants have 
been collected and will be sown to obtain further data 
on the genetical effects of the bombardments on dry 
seeds. 

All exposures were made with the University of 
Michigan cyclotron, which is supported by the Horace 
H. and Mary A. Haekhom fund. The author wishes 
again to thank Professor J. M. Cork and Dr. H. L. 
Tboruton for their assistance. 

Summarizing; Some plants grown from dry seeds 
which had been exposed to stray neutrons from the 
cyclotron have given rise to flowers which are different 
iu color and in morphology from their controls. It is 
hoped that the genetic relations of the new types may 
be determined through further experimentation. 

Roy M. Ghatteks 

Departmekt op Botany, 

Univeesity of Michigan 

REVERSIBLE INACTIVATION OF PHOS¬ 
PHATASE 

A STUDY has been made of the effect of various 
oxidation and reduction systems on the activity of the 
enzyme phosphatase. It has been found that the activ¬ 
ity of a potent enzyme preparation can be decreased to 
one tenth its initial value by reduction with hydrogen, 
using platinized or pailadized asbestos as catalyst. The 
activity of the enzyme can be completely restored to its 
initial value by molecular oxygen in the presence of the 
same catalyst. The original enzyme preparation is as 
active in nitrogen as in air or oxygen, showing that 
oxygen is not esaontial for the activity of the enzyme. 
Treatment of the original enzyme preparation with 
oxygen in the presence of platinized asbestos was also 
without significant effect. 

The enzyme, inactivated by hydrogen and the cata¬ 
lyst, remained inactive when the hydrogen was re¬ 
placed by nitrogen, showing that the reduced enzyme, 
and not the liydrogen, was responsible for the inac¬ 
tivity. 

Although it was found possible to inactivate the 
enzyme by reducing agents other than hydrogel, 
reactivation of the enzyme in these cases by oxidising 
agents has not been achieved. Reducing agents, sudi 
as cysteine, cyanide and ascorbic acid, inhibited the 


activity of the enzyme in the order named. The in¬ 
hibiting action of ascorbic acid was slight and detect¬ 
able only in concentrations above 0.01 molar. The 
effect of various reversible dyes on the activity of 
the enzyme was studied. Anthraquinone P-snlfonate, 
phenosafranine, indigo-tetrasulfonatc and methylene 
blue were without effect in their oxidized states. In 
their reduced states, however, they caused in'eversible 
inactivation of the enzyme, the degree of inactivation 
depending-upon the oxidation-reduction potential of 
the dye. The more negative the E'o of tlie dye, the 
greater was its inhibiting effect. The semiquiuones of 
anthraquinone P-sulfonate and phenosafranine were 
slightly less active than the completely reduced dyes. 

The })hosphatase was prepared from beef kidneys by 
autolysis and repeated fractional precipitation, modi¬ 
fied after the method of Albers. The enzyme exerted 
its greatest activity at pH Q.2. Though the enzyme 
preparations were of high activity, they were by no 
means pure. Tested by electrophoresis in the TiseliuB 
apparatus,’ the most active preparations contained 
at leant three demonstrable protein components. The 
isoelectric point of the active component, measured in 
acetate buffer, ionic strength -0.10, at C., was pH 
4.5 ± 0.1. 

The experiments reported herein were carried out 
at 35^ C. and pH 0.0 using glycine or veronal as buffer, 
fl-glycerophosphate was used as substrate. IffgSO^, in 
a final concentration of 0.0007 molar, was present in 
all experiments. Phosphates were usually determined 
colorimetricalJy by the method of Fiske and SubbaRow, 
and also, in some cases, gravimetrically by the method 
of von Lorenz. 

The j>rotocol of a typical experiment demonstrating 
the reversible inactivation witli hydrogen and oxygen 
follows: 

0.05 mg enzyme in 30 cc solution 
Substrate; glycerophosphate, 0.003 molar 
Buffer: glycocoll, 0.017 molar, pH 9.0 
MgSO^: 0.0007 molar 
Pt asbestos present os catalyst 



Initial 
treatment 
20 min. 

Bubseeuent 

treatment 

15 min. 

Inorgsntc P 
released In 

10 mln.at 86* 

(1).. 

. 


0:766 

2) •. 


Ki 

0.766 

h) .. 


Ni 

0.7B0 

(4) .. 


Ni 

0,106 

5) .. 


o. 

0.740 


M. Kissk 
A. B. HASTIKCM9 

Depabthent op Bxolooioal Oeekibtby, 

HaavAED MmciAL Bcboou 

1 The use of the Tisellus was laade possilfle 

throi^h the kindness of Dr. l^nald Ferry, 
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TH£ ISOLATION OF A CRYSTALLINE COM¬ 
POUND WITH VITAMIN K ACTIVITY 

An oil, very active in Vitamin K properties, has 
been obtained by the fractionation of a petroleum 
other extract of alfalfa leaf meal. This oil, containing 
crystals in suspension, was dissolved in a mixture of 
bcnrnie and absolute! alcohol and allowed to stand at 
"5° C. The crystalline material which separated was 
rccrystallized from a mixture of benzene and absolute 
aJoohoJ, then from absolute alcohol, then from acetone 
and finally from absolute alcohol. The crystals, M.P. 
(>9^* C., were small, well-formed, transparent, colorless 
plates. The chick unit as determined by the procedure 
developed in this lnboralx>ry^ is approximately 0.6 
micrograrn. 

Although it is possible that the activity of these 
crystals may be due to (1) formation of mixed crystals 
of the vitamin and an inert substance or (2) adsorption 


of the vitamin on the crystals, we believe that the 
crystals are really Vitamin K for the following reasons. 
These crystals have a greater potency than any other 
fraction that we have obtained, including the oil from 
which the crystals were separated. Moreover, the crys¬ 
tals were recrystallized from a variety of solvents 
without loss of potency, 

Worhave also obtained certain indications that more 
than one substance possessing Vitamin K activity may 
be present in our extracts. 

Our work is being continued, and the detailed data 
will be published in a subsequent contribution. 

S. A. TnAYEtt 
D. W. MA(iCOKQUODALE 
S. B. Bjnkley 
Edward A, 1>)isy 

Laboratory or Biological CnzMisTRV, 

Bt. Louis tlNivnaeiTY School of Medicine 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


CENTRIFUGING OF LIQUIDS 

In a previous article^ a tubular vacuum-type cen¬ 
trifuge was described which has proven to be a very 
useful tool for the separation of comparatively large 
quantities of substances. Hence it may l)e of inter¬ 
est to mention briefly a rather simple change in the 
<le8ig« of the spinning tube which has considerably 
increased its efficiency. The apparatus consists of a 
tube that is spun to a high rotational speed inside an 
evacuated chamber. The vacuum around the rotor 
avoids heating due to air friction and insures absence 
of troublesome temperature gradients that cause stir¬ 
ring. Fig. la shows a schematic diagram of the 
.tubular rotor. For the method of mounting and 
spinning this rotor, reference should be made to the 
previous article.^ The material to bo centrifuged 
entered the spinning hollow tube at A at a continuous 
rate and the lighter and heavier fractions were coi- 
hjcted at C and B, respectively. The separation took 
place as the material flowed down the length h of the 
spinning tube. It can easily be seen that for a given 
umtcrial and rotational speed the amount of separa¬ 
tion increase with increasing radius of the tube, in- 
(ireaaing L, and decreasing rate of flow of the mate¬ 
rial ; ie., fte radius of the tube and the time the mate¬ 
rial is in the centrifuge. By definition* of the sedi¬ 
mentation constant s, the rate of settling of the 

’ S. A. Thayer, D, W. MaoOorquodole, R, W, McKee 
E. A. Boisy, Jour, Biol, Oh&m,y 128: exx, 1938* 

* Beams, Linke and Sk^rstrom, Bcisnoe, 86: 893, 1937 j 
Beams, JBsc., 63: 860, 1938. 

“Svedbss^g, ^*CoMoi4 


heavier substance toward the periphery — = wHx 

whore w is the angular velocity of the centrifuge and 
X the distance of the material from the axis of the 

tube. Hence ” = o when x-o, and in the absence 
rtf 

of diffusion the separation would be very small near 



the center. To overcome this we have been using for 
some time a solid cylinder in the center of the tube as 
shown shaded in Fig. lb. Ri“R 2 is mode compara¬ 
tively small and D is a wire cloth filter to prevent pos¬ 
sible remixing at the exits. With this arrangement the 
material is always in a strong centrifugal flelfl and the 
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separation is mueh faster. The voIutqg of the cen- 
trifnipre is, of course, decreased, which decreases the 
time that the material is in the cenIrifu^e, but a simple 
calculation shows that this decrease in time is much 
more than compensated for by the increase of the 
averag’c centrifugal field. Experimontal tests also 
show a large increase in efficiency. 

In addition to the purification of materials by the 
continuous flow vacuum-type tubular centrifuge, it is 
possible at the same time to determine the sedimenta¬ 
tion constant s from a knowledge of the dimensions of 
the centrifuge, rate of flow of material, the ratio of the 
amounts of the light and hea.vy fractions and the ratio 
of the concentrations of the original material and the 
light and heavy fractions. Prom a knowledge of s and 
the diiTusion constant, the molecular weight may be 
obtained.^ As yet extremely high accuracy has not 
been obtained, but the results are reproducible with 
precision. Since the molecular weights of siibstances 
from about 40 up to 20,000,000 have previously becji 
measured with precision principally by Svedberg and 
his collaborators,^ these materials with known molecu¬ 
lar weights can be used to calibrate a particular 
vacuum-type tubular centrifuge. After once cali¬ 
brated, the apparatus should give comparatively pre¬ 
cise results, especially for high molecular weight sub¬ 
stances. 

It is a pleasure to record my indebtedness to the 
Division of Natural Sciences of the Rockefeller Foun¬ 
dation for a grant that has made possible the develop¬ 
ment of the tubular vacuum-type centrifuge. 

J. W. Beams 

THE VELOCITY OF SOUND 

Tiik velocity of sound has usually been measured over 
long distances (one to twenty miles) by means of guns 
and stop watches. With the invention of the oscillo¬ 
scope, it is possible accurately to measure intervals of 
time as short as one millionth of a second. Therefore, 
the velocity of sound may l>e measured with a baseline 
less than one foot. Ah a base line so short can not be 
determined accurately, a longer base line should be 
used. Since the standard current alternates sixty 
times per second, one complete cycle of the current 
repreflents one sixtieth of a second, Tlic horizontal 
plates of a standard oscilloscope are connected to the 
alternating current, which at the same time causes a 
loud speaker to emit sixty pulses per second. These 
sound pulses are received on a microphone which is 
connected through an amplifier to the vertical deflection 
plates of the same oscilloscope. The electric impulses 
received by all four plates must be in synchTonknx; 
hence a single line appears on the oseilloseopic screen. 

^ Svedberg, Ind. and Mng. Chem., 10; 113, 1938; Nature, 
139, 1051, 1937. 


If the microphone is moved through approximately 
twenty feet, the line on the oscilloscope will move 
through one cycle or one sixtieth of a second. The 
product of 20 and 60 gives 1,200 feet for the velocity. 
Careful measurements give the actual velocity 331.57 
mot.ors per second at 0” C. 

This method may be improved by receiving the im¬ 
pulses alternately upon two microphones through the 
use of a double pole switch. This obviates the neces¬ 
sity of moving a single microphone twenty feet for 
each observation. 

Accurate measurements can be made over shorter 
distances by using a continuous sound source instead 
of a succession of imp'ulse.s. The sound received in 
the microphone then sets up a seri^^s of sinusoidal 
waves upon the oscilloscope screen. The microphone 
is moved until one wave passes across the reference 
line. In this way both the wave-length and the velocity 
are determined at the same time. 

R. C. Colwell 
A. W. FaiENn 
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ANIMAL EXPERIMENTATION IN BIOLOGY 
AND MEDICINE’ 

By Profesior A. J. CARLSON 

UNIVERSITY or CHICAGO 


Tue contributions of cxiw^rimcnts on animals to 
present-day biolo^fieal and medical knowledge and 
nit’dical practice is so conspicuous and well known 
to our profession that my discussion would bt* out of 
I dace in this gathering exo(»pt for the fact that in a 
fJcniocracy like ours the science and the seiwice of 
biology and medicine must rest on the broad base of 
general approval of society and can not many 
leagues ahead of the understanding of the average* 
layman. The fact is that there is in our nation still 
^ aiuall body of apparently sane men and women, so 
poorly informed that they deny the value of animal 
experimentation for human health and human under¬ 
standing, men and women so misled that they would, 

. ^ Address in the Symposium on Animal Exporimenta- 
lion, Pacific Division of the American Association for the 
Advancement of Science, Saw Diego, Calif., June, 1939. 


if they could, stop by law the humane use of animals 
by UH in our perpetual labor to wan! s understanding 
and controlling life and death pnwesses. This is a 
stern reminder that we should forget that part of the 
oath of Hippocrates enjoining us to secrecy, that we 
must ever pass on what we have discovered to all our 
fellow citizens. This teaching must be done with 
patience, in true humility and without rancor, as the 
people in the mart and on the ranch have not traveled 
our path, hence can not possibly see eye to eye with 
us, without fair discussion. We, who have had the 
privilege to delve deepest into the nature of life and 
thef eontrol of "disease, would be poor soldiers indeed, 
did we not strive to shield our fellow men from the 
conBedueuces of their honest but misguided emotions. 

The misguided opponents of modern medical re- 
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' searfj^ tnili^ni medica] pra<;tioe ohariT^ that ani- 
irfSl expenmen^ion is futile, is without benefit to 
nian. They chnr;^ that animal experimentation,/!) 
bioloi^cal and medical teaching and research is cruel. 
Fellow citizens, these are serious charges. What are 
the facts 1 To-day man’s achievements in medicine and 
biology are very significant and mhst cheering to all 
mankind. Many causes have contributed to this happy 
progress in understanding of the workings of the 
human and aniniaJ body, and the gradual conquest of 
human and animal dist^ase. The now discoveries in 
the basic sciences of chemistry and physics have given 
the biological and medical investigator new methods 
of solving old j)roblems, such as kidney disease and 
the toxemias of pregnancy, new tools for penetrating 
further and fiu'thcr into the mysteries or the unknowns 
of life both in health and disease. But without free¬ 
dom in research; without tlic confidence in and the 
moral and financial support of medical and biological 
investigation by governments, and by individuals our 
achievements in the understanding of man and the con¬ 
quest of disease would have been scant, indeed, despite 
the significant discoveries, the new ideas, the new 
tools furni.shed us by our illustrious brethren in chem¬ 
istry and physics. This is almost self-evident. Mod¬ 
ern medical research costs much money, and the inves¬ 
tigators must have freedom to work, to experiment, to 
try again and yet again, under giiidancjc of the moral 
code of civilization, but unhampered by special philoso¬ 
phies, special superstitions or special prejudice. The 
moral code of civilized man, as I understand it, reads 
thus: As between men and the animals, man comes 
first. This is the law of life. But when man uses or 
destroys the animal for man’s own protection, aid or 
other interests, such use or destruction must be done 
without cruelty. I regard kindness to all animals as 
one of the finest and fairest fruits of human develop¬ 
ment, especially when the emotion of kindness i.s 
tempered and directed by a profound understanding 
of the complexity, beauty and unity of all life, man, 
animal and plant. 

All science is one, at least in the principle of the 
scientific method, l^hysica, chemistry, the technical 
arts have made the marvelous advance.s by working 
with, by experimenting with all forms of matter and 
energy known to man in the universe, by putting new 
questions to old ‘^Mother Nature” and seeking newer 
and better answers by newer and better experiments 
by means of newer and better tools. If the mineral 
pitchblende had been taboo to the chemists, the discov¬ 
ery of radium and the subsequent explosive evolution 
in chemistry and physics coftld not have taken place 
as one of the great advances in our knowledge of the 
world during the present century. In the same way 
the biological and medical inveatigabor endeavprs to 


use newer and better tools in clearing up the many 
unknowns in living matter in health and disense, trying 
newer and better experiments on all forms of life— 
plant, animal, man. 

FirM, there is an essential unity of all life* In¬ 
formed laymen are well aware that animals are built 
on the same plan as man; they have the same organs 
working by the same nervous and chemical machinery. 
The animals subsist essentially on the same kind of 
food and the same kind of air as man, and are sub¬ 
jected to ess£»ntiiilly the same kind of disorders as man. 
The causes and effects of disorders of tlie heart, the 
stomach, the lungs, the eyes, the nerves or the brain 
are essentially the same in animals and man. When 
the experimental method was introduced in science, 
including the science of nuHlicine, expcj'iinenta on 
animals resulted in rapid progress of our understand^ 
ing of the nervous and ehemical machinery operating 
in the body in health and disturbances of this machin¬ 
ery that leads to disease. Thus, animal experimenta¬ 
tion has played a very great role in the dev(dopraent of 
our knowledge of infections and their control, of 
anesthesias and their refinement, of disturbances in 
nutrition and dietary deficiencies, in growth, in tho 
development of new and valuable drugs and their con¬ 
tinued refinement. 

One of the^great discoveries in medicine of all times 
is the approximate causes of pernicious anemia and 
the control of pernicious anemia by the liver and 
gastric principk?s. I glory in the fact that this dis¬ 
covery was made in this country, our country, these 
United States. The first steps were taken by experi¬ 
ments on dogs in the city of San Francisco in the 
great University of the State of California. Then the 
ball passed to the Atlantic coast, to fair Harvard. 
And now the whole world cheers California and Har¬ 
vard, and Dr. Whipple, and Dr, Minot, and Dr. Mur¬ 
phy. Citizens of California, remember that cheer 
when you are confronted with proposals to shftekle 
ynur great universities, proposals which say in effect, 
that good doctors of this state can not be trusted to 
treat unclaimed stray dogs humanely! 

There were more than thirty years of intensive re¬ 
search on animals—mainly on the dog—^before we had 
the substance inBulin in sufficient purity to warrant its 
trial on people sick with diabetes; and even now every 
new lot of insulin must be tested on animals before 
it is safe for the sick man, the sick woman or the siek^ 
child. Every informed layman now known the valne 
of insulin in diabetes in man. You need not take my 
word for it. Read history and form your oxfn judg¬ 
ment These facts are obvious. I Bineereljr believe 
tbat if every man and woman in this oonn^ 
the inapinn; story of the discovery 
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voio^ would bo raioed in approbation of such fruitful 
animal experimentation. 

Second: Free and intelligent experiments on animals 
during the last three hundred years have been the 
greatest factor in our present achievements in knotvl- 
edge of the nature of life and control of disease. It 
was not till the ^at William Harvey began to observe 
and experiment on unimalM that we started to under¬ 
stand the hearty the blood, the circulation. We began 
to make real progress in the understanding, if not in 
the control of cantH^r, when this malady was discovered 
in animals and experimentally produced in animals. 
The lowly mouse, not to mention many other species, 
has served mail well in research on cancer. But we 
can not say to-day what animal will yield the hoped-for 
answer to cancer prevention or cure. Animal experi¬ 
mentation hns been a great factor also in giving us 
better knowledge of nutritional anemia, digestive and 
kidney disorder, glandular disturbances, nervous dis¬ 
eases, the control of tuberculosis, scurvy, hookworm 
and pellagra. 

1 wish that all citizens would read the history of 
l)iol<>gy and medicine of the last three hundred years, 
and really be informed as to the facts and value of 
animal experimentation as it is carried on at Berkeley, 
at Stanford, at I.os Angeles, at Harvard, at Yale, at 
Jffchns Hopkins, at Chicago, at tiie Rockefeller Insti¬ 
tute and at the Mayo Clinic, in fact, at any first-class 
university, medical school or hospital here or abroad! 
Would the commonwealth enre to live under the health 
conditions and be treated for sickness by the empirical 
and often harmful methods that obtained before ani¬ 
mal experimentation laid down the laws for personal 
and public health and hygiene, which minimized the 
incidence of epidemics, made the physician a rt*al diag¬ 
nostician, surgeon and healer t Would the common¬ 
wealth care to be deprived for one day of the fruits 

animal experimentations in the realm of health and 
disease of man as well as animals? 

I could speak to you for hours on what exix*riments 
on animals in veterinary medicine have done for the 
health and happiness of the dog ami the cat, the horse, 
the heifer, the hog and the lowly hen. We can rid the 
dog of harmful parasites, including the hookworm, and 
wo are well on the road to prevent dog distemper. As 
to rabies, we are still in the trenches but making prog¬ 
ress. But let the record speak for itself. 

Third; ExpeHmentation on animals is essential for 
^ the practiodt application of a great deal of present 
medical knowledge in the prevention or cure of disease. 
Animals produce antitoxins for us; they are esisential 
in the discovery and standardizing of hew remedies. 
They are neoessaty for the diagnosis of some forms 
of tuberculosis. Tb^y are of great service in some 
of huiium i^trcgnancry. The modem story of 


foods, nutrition and the known disorders of nutrition 
would be largfely gaps and guesses, except for the 
services of the rat, the pigtsan and the dog. In brief, 
we would be greatly hampered in applying the known 
facts to society were society to stop the doctor and 
the biologist from the humane use of animals in the 
scientific service of man. It would have been far better 
had we used some dozen dogs and guinea pigs in testing 
the tragic Massengill sulfanilamid elixir. If we had, 
the killing of nearly a hundred citizens would not now 
disfigure the fair escutcheon of our country. 

Fourth: Animal experimentation seems essential for 
furtl^r progress in biology and medicine. Experimen¬ 
tation has certainly proved its value in the biology 
and medicine of yesterday and of to-day. But what 
about to-morrow? Do we know it all now? Or, if 
not, can^t we find the missing answers by intuition, 
inspiration or logic? I see no hope in that direction. 
These methods failed in the past. I see no greater 
value for them in the future. After morti tlian a third 
of a oentury^a service in biology, it seems clear to me 
that intelligent and humane use of all species of ani¬ 
mals will lie necessary on the road to a fuller under¬ 
standing and control of heredity, growth, cancer, im¬ 
munity, cold.s, pneumonia, nervous, glandular, nutri¬ 
tional and mental disorders. 

Furthermore, the use of animals is of continuous 
an<l increasing importance in the training of the doctor 
and the biologist of the future. Unfortunately, parents 
do not transmit their individually acquired knowledge 
and-skill to their children. Each gemoratiou must learn 
for itself, mainly by the old slow and painful method 
of trial and error. If the society of to-morrow» needs 
the services of doctors and biologists, common sense 
seems to say that their training is a matter of impor¬ 
tance, a training in nature as well as in books. That 
means, we need animals in the training of doctors and 
biologists, and animals can be bo uhwI, and are so used, 
without cruelty.^ 

Fifth: Animal experimentation is humane. As to 
the charge of useleaaness and futility of animal experi¬ 
mentation, the answer is given by the history of medi¬ 
cine and biology. As to the charge of cruelty, I have 
a word to say as a man who has been engaged in ani¬ 
mal experimentation for over a third of a century and 
should know something about it. Cruelty is the wanton 
or usele.s8 infliction of suffering on man or animals. I 
know the biological and medical research laboratories 
in this country and abroad, and can state as a fact 
that in animal experiments involving pain the same 
anesthetics are used as in surgical operations on man. 
Neither man aor the animal needs an anesthetic to 
stand a mosquito bite or the passing of the bypodermie 
needle throu^ the Moreover, an animal in dis¬ 
tress usually can not answer the queatione put to him 
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by the medical investigator. When animals under 
anesthesia are used in medical teaching, they are not 
all(»wed to con»e out of the anesthesia. Death by 
anesthesia is probably one of the least nncoinfortablc 
deaths. There is inflicted on animals more pain in 
one hunting, trapping and fishing season than in all 
the centuries of animal experimentation. The pain 
intlicted by the hunter, ftshermnn and trapper is not 
wanton, to be sure, and yet inevitable. 

We use animals, by common consent, for food, for 
clothing, for labor, for pleasure. How can it be 
wrong to use afiimal.s humanely to Incroa.se our under¬ 
standing of life, our control of disease, both of which 
contribute to human happiness*! We must retain a 
sense of proportion. Man survives only by destruc¬ 
tion of plant and animal life for his food. MaIi^s 
welfare demands either death control or birth control 
of the animals, but tht'se must be carried oiit humanely. 
When the aninml dies as a part of biological and 
medical investigation, the death is humane. We can 
not indict or convict of cruelty to animals our univer¬ 
sities, medical schools and hospitals on uny evidence 
so far brought forth by the adv^ersaries of modern 
medicine. And believe me, I have heard it all. 

Biological and medical investigation and teaching, 
guided by the humane behavior of the sane and civil¬ 
ized man, must remain free, must not be restricted, 
lest we condemn our children to dreary decades of 
medical stagnation. 

Whenever I hear this charge of cruelty to dog.s and 
other animals in biological and medical laboratories, 
it is difficult for me to follow the precepts of the Bible, 
and “suffer fools gladly.^’ The attitude and practice 
of kindness is one (;f the fairest flower.s of human 
evolution, arid wc must cherish it. But let us not 
put the flower of kindness to the dog into the ugly 
bouquet of unfairness, cruelty, inju.stice and deoeption 
to man. Let us not peddle falsehoods ^against our fel¬ 
low men who ok^y the higher moral imperative of 
endeavoring to make the w'orld to-morrow a little bet- 
t-er than it is to-day. Tn that group marches the 
doctor, the biologist, the medical investigator, even 
though at times our steps falter. At birth, at death 
and in between at times of pain and strain the doctor 
is near to guide and succor. Is this doctor, and his 
teachers in our great medical schools, to k‘ smeared 
with the charge of cruelty to stray dogs by the enact¬ 
ment of S 2 )ecial legislation? In practical life, ani¬ 
mals, as well as plants, must be adjuste<l primarily in 
the interest of man. Wc do so necessarily in the case 
of bacteria, flies, rats, insects and all manner of wild 
and domestic animals. In my philosophy, man comes 
first. I will gladly contribute to shelter for stray or 
uncared-for dogs, when my fellow human beings, and 
particularly children, are adequately cared for. I am 


unable to account for the repeated charge of cruelty, 
in animal experimentation and cruelty in the experi¬ 
menter by apparently sane people who do not take 
the trouble to visit the university laboratories and the 
hosi>itals where such experiments are going on, or to 
investigate the re^putation for cruelty or kindness of 
the individual investigator in the community. T am 
not aware that the part of the decalogue reading, 
“Thou shalt not bear false witness against thy neigh¬ 
bor,” hai:i been repealed. I think it should still guide 
the tongue and pen of honest men. Some of the finest 
men and women that it has been rny privilege to meet 
in uiy long life have kjen investigators in biology and 
medicine, particnkrly by the methods of Hiiima.] ex¬ 
perimentation. Such well-known humane citizens a« 
Jane Ad dams, Dean Qilkcy, Clarence Harrow, Arch¬ 
bishop Dougherty, Archbishop Curley, Bishop Law¬ 
rence and Rabbi Mann have for years upheld and 
defended the necessity and utility of animal experi¬ 
mentation in medical research and medical teaching. 

Si.sth: The tactics of the adversaries to modern bioU 
ogy and medicine. The group that endeavors to crip¬ 
ple the prf>gTess of modern biology^ and medicine by 
propaganda and restrictive legislation is made up of 
a small core of peculiar peopl<s the blindest of the 
blind; people who do not want to see. This small 
group, through a persistent propaganda of mainly 
false charges, misled a much larger number of poorly 
informed but otherwise fine, sane, kind and excellent 
citizens. The latter usually ehang^i their allegiance 
when they learn the truth about animal experimenta¬ 
tion. 

The smaller core would stop all animal experimental, 
tion if they could. When that attempt fails, they do 
not hesitate to “bore from within” the larger groups 
of humane citizens in the promotion of siich hampering 
measures as unclaimed stray dogs not being made 
available for medical research and medical teaching' 
in our schools. With this smaller fanatittal core, these 
foik.s of peculiar faiths and philosophies, the end 
(crippling of modern medicine) justifies the means (a 
propaganda by falsehood). I have no quarrel with 
anybody's faiths or philoHophies, as long as they are 
content to use it for their own individual guidance, and 
do not try to impose it by law on their neighbors. But 
when it comes to rank falsehoods, such that hurt 
society, I will not be silent. I will call a spade a 
spade, no matter who feels hurt. If wo did otherwise 
we would be false to our higher obligation to man: To 
apply the known, to investigate the unknown, to give 
that service to society for which our abilities and 
special experience render ns able. The liberal writer, 
Howard Vincent O’Brien, said recently: 

Life iit an endless battle between sense afid sentiment. 
Eeason is forever at war with emotion. Jn a time Bke 
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tM» eonditions are cspeciitUy favorable for the growth of 
UluBion* It ia a time when wiabful thinking Uaa ita chance 
to diasolve hard facta in a npray of emotion. 

Outstanding among those who believe they can snivel 
their way to eense are tho nnti-vivisectioniHta, They will 
burble ecstatically about their beloved dogs; and wear 
furs, eat meat and swat the fly. When they are ill they 
will run for the doctor, but when they are well they do 
all they can to hamper tho doctor in learning how to cure 
the maladies that afflict them. 

If the anti-vivisectlonists were content to preatdi their 
sentiment, sense would have little to fear from them. 
Unfortunately for sense, this form of sentiment commands 
large resources in money nnd is able to exert pressure on 
public opinion. People of wealth, whose thiriking is 
dominated by their emotions, are constantly bequeathing 
large sums to what they ci>n8ider the worthy cause of 
stray dogs. It is confldently expected that a certain 
movie star will do that when he dies. Not knowing either 
his interest or his intention, niilUons of people go every 
day to soe his pictures and unwittingly pay tribute to tho 
cause of holding back progress. 

In saying that, I expose myself to a deluge of protest 
from peojile who do not believe that experiment on living 
animals has produced any pr<»gre88. 1 can only hope that 
such persons never Imvo to see a child trying to breathe 
througli a diphtheritic throat. 

The cry of cruelty to animals does not Are me. For 
one thing, the pioneers of science take cruel and unusual 
liberties with their own persons. For another, the cruelty 
of man to his own kind exceeds anything perpetrated on 
the lower orders. Those who raise tl»eir cry of cruelty 
to animals seem to center their pathos on the dog. They 
are silent about the sufferings of the cal, the monkey, the 
guinea pig and the mouse; and, wliile they respond quickly 
to individual instances of human distress, they arc fatal¬ 
istic to tho social injustice w'hich causes them. It seems 
to me that first things should come first and that attacks 
on cruelty should begin with the sort which keeps humans 
cold, hungry and idle, and which sacrifices thorn in the 
senseless hecatomb of war. 

I have no scorn for minorities or for those who see 
visions. On the contrary, I believe that there is more in 
heaven and earth than is yet dreamed of in our philoso¬ 
phies. But I believe that truth is more likely to be reached 
on the hard paths and narrow bridges of experimental 
science than by the wings of revelation. 

The late Clarence Darrow, a friend and champion of 
the '‘underdog,” species homo, wrote me in 1934: 

When 1 was younger I was inttirested in anti-vivisection 
hut have had no connection with it for a good many 
years, I have been pretty well eonvineed that the opera¬ 
tion is now performed with care as to anesthetics which 
really takes away the horror of its contemplation. Then, 
too, at the very best the death of most animals is a lior* 
rible one, If death comes from natural causes. Bo I am 
satisfied that vivisection docs not add to tho pain of ani- 
*nal Ufe. Then, too, I can see no difference between that 
and kilUag and eating meat, from which I abstained for 


.,a number of years. If the other animals were cared for 
as humans they would soon drive us off the earth. While 
I do not place the value of a man far above that of any 
other animal, still we have a better brain and we will not 
let the other animals destroy us. Long ago I made ui) my 
mlud that with strict adherence to antis tho tics the terrors 
and pain of animulH is ratluT diminished than increased by 
vivist^etion. Bo, long ago T stopped advocating it. 

In conclusion, may I say a word 8|)ecifically to the 
citissens of the State of California? 1 feel I owe that 
to you, and I think 1 can do so without prejudice, for 
I am a kind of “native son” by adoption: I had the 
privilege of spending four profitable years in one of 
your great universities. 1 do not want to see rny Alma 
Mater shackled. Section 10 of your proposed State 
Humane Pound Ijrw reads as follows: 

It is imlawful for any jioundmaster or assistant to use 
or jionnit to be used any live animal in his custody' for 
(■xpnrimental or commercial j>nrpoM(^ or to turn over with 
or without remuneration, directly or by any indirect ways 
or means any dog, cat or other animal in his custody or 
over which he has or will have control to any person, 
school, university, research laboratory or experimental 
station to be used for educational demonstration, medical, 
Hcioiitiflc, and/or experimental purpo8(^8 of any nature, or 
to any person, school, iiniveTsity, research laboratory or 
ex]>erijnental station using animals for educational dem¬ 
onstration, medical, scientific or experiiuontal purposes of 
any nature. 

A vote for this measure is a vote of censure of your 
universitii?s and medical schools. It is a vote to cripple, 
hamper and impose an impossible financia) burden on 
medical education and medical n^search in California. 
It is a vote of luck of confidence in tho medical pro- 
fes.si<)U of tliis state. A vote for this measure says: 
The loaders in medical education and medical research 
in the State of California can not be trusted to treat 
unclaimed stray dogs and cats humunely. 

I am a democrat (spelled with a small “d”) and 
l>elieve in the democratic way of life. But the privi¬ 
lege and., duty of the voting citizens entails the sober 
obligation to investigate before we vote. The story 
of modem biology and medicine, the work in our uni¬ 
versities, in our medical laboratories of teaching and 
researeh are open Imoks for every citizen to read. Do 
not take my word on faith, nor the word of our adver¬ 
saries. Look up the facts for yourself. 

This is what happened in my own city and state a 
few years ago, when opponents of modern medicine 
tried to shackle medical research and medical teaching. 
We invited our fellow citizens (including our advex- 
saries) to come to our medical laboratories to see for 
themselves whether our work was futile and cruel. 
They came; legislators, aldermen, men of the mart and 
women of the home and club, men in the store and men 
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in the street. They saw £or themselves and then voted 
overwhelmingly to give unclaimed stray dogs to repu¬ 
table laboratories for medical teaching and research, 
for humane service towards human welfare. This was 
done by the eitixtms of Chicago and the State of Illi¬ 
nois. Will the citizens of California do lessf In your 
veins surges the blood of hard-headed pioneers, not 
yet greatly diluted by the passage of years. 1 know 
your magnificent mountains, your fertile valleys, your 
imique forests, your charming shores. Your institu¬ 


tions of higher leamhig^ of medml eduoatioh Attd 
medical research have fiouriahed like the bay tree. 
Yours is a happy acre. But has this garden of Bdea 
made you soft in brain and spine? It would be a 
strange spectacle to see the state of the “forty-niners” 
as the spear-head of the misguided communities who 
put the alleged happiness of unclaimed stray dogs and 
eats above the progressive welfare of our own species; 
misguided communities, who would rivet restraining 
shackles on the noblest endeavors of man. 


OBITUARY 


NATHANIEL GIST GEE 

In the quiet of his homo at Greenwood, South Caro¬ 
lina, on December 18 last the long career of usefulness 
of Nathaniel Gist Gee came to its close. He was born 
in Union, S. C., on April 20, 1876. He was educated 
first in the public schools of Union and then in Wofford 
College, where he graduated in 1896. He wtis prin¬ 
cipal of Jordan (S. C.) Academy, 1896-1898, pro¬ 
fessor of natural sciences in Columbia College, 1898-* 
1901, and he attended at intervals stimmer sessions at 
Haiward, Cljicago and Columbia Universities, Then 
he went to China for a long stay at Soochow Univer¬ 
sity, first as professor of natural sciences and later as 
head of the department of biology, 1901-1915. Dur¬ 
ing this period he trained many of the Chinese inves¬ 
tigators of the present day for the studies of the local 
fauna that they have since carried on with distinction. 

After an interval of a few years spent again in 
teaching iti his native state, he returned to China. For 
a year lie was Far-Easteni representative of the 
Spencer Lens Company. He then joined the China 
Medical Board of the RfK:kefeller Foundation as 
adviser on premedical education, and was assistant 
resident director in 1926-1928 and adviser for China 
in 1928-1932. Then he rctunjed to Am^ica and wa.s 
professor of biology ut Landon College at the time of 
his death. 

Ill the Peking Society of Natural History- he was 
successively charter member, organizing secretary, life 
member and president. He was a member of the 
Board of Managers of the Fan Memorial BiologioaJ 
Institute. For two years he was president of the East 
China Educational Association. He wa.s a fellow of 
the American Assf)ciati()n for the Advancement of 


Science and a corresponding fellow of the American 
Ornithologists Union. 

He was joint author of lists and manuals of the 
birds of China and interested himself in the fauna 
and flora of that country generally, but his specialty 
was fresh-water sponges. He published extensively 
and became a well-known authority on that group, and 
amassed a very fine collection from world-wide sources. 

He was a good naturalist, a good teacher, an over 
helpful, kindly and generous friend of youth and a 
promoter of good will toward all mankind, 

Jamks G. Neudhah 

RECENT DEATHS AND MEMORIALS 

Dr. Frederick H. Flaherty, professor of clinical 
surgery at Syracuse University, died on September 7, 
at the age of sixty-five years. 

Dr. Derrick Norman Lehmer, professor emeritus 
of mathematics at the University of California, died on 
September 8 at the age of seventy-one years. 

Raymond H. Torrey, of Hollis, Long Island, boU 
aiiist and conservationist, died on July 15 at the age of 
fifty-eight years. 

The yearbook for 1938 of the U. S. Department of 
Agriculture, entitled “Soils and Men,” the third in the 
new series dealing with special subjects, is dedicated to 
the memory of Curtis Fletcher Marbut, for many years 
chief of tlie Soil Survey Division. The tribute to Dr. 
Marbut says in part: “Under his guidance, work in 
soils became a recognized science in the United States, 
His own researches in soil classification and geography 
laid the foundation for our modem concepts of soil.” 


SCIENTIFIC EVENTS 

FORESTS OF THE PACIFIC NORTHWEST the Pacific Northwest, pointing out that the timbet 
The Pacific Northwest Regional Planning Commis- supply is being dangerously depleted. Tbe report 
sion, in a report published by the National Resources lays Stress on the importance of su»tamod- 3 deld man- 
Committee, urges imnuuiiate and general adoption of agwft^t as advocated by the U, S, Forest Sesrvice- 
sustained-yield management to conserve the forests of ft k pointed out that half the remaking timber 
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ply and forty per e«nt. of the water power reBOurees 
of the United BtateB are situated in region and 
that the situation with respect to this forest resource 
is critical, that the threat of loss of a resource of in¬ 
calculable value is a scriouH one, and that solution of 
the problem will become increasingly difficult unless 
substantia! progress in conservation, including pro¬ 
tection and improved management, is made. So far 
ns merchantable major timber and the timber in¬ 
dustry' are concerned substantial depletion may come 
about in a relatively short time unless remedial steps 
are taken. 

The proposed legislative and administrative program 
of the commission for plmnng forest land under bus- 
taiiied-yield management include; 

(1) Provision for putting all publicly owned land on a 
sustained-yield basis. 

(2) provision for the organisation and operation of co* 
operative Bustained-yield units which include both public 
and private land under contracts providing adequate pro¬ 
tection of public interests involved. 

(3) Provision for long-term public credits at low interest 
rates, for timber operators working on a sustained-yield 
basis, 

(4) An increase of public fire protection appropriations 
sufficient to insure adequate fire protection. 

(5) An authorization and appropriation of sufficient 
public funds adeqxudely to combat, in cooperation with 
private owners, the ravages of timber-dastroying insects 
and diseases. 

(G) Authorization and provision of funds for public 
acquisition of both timbered and cut-over private lands 
where such acquisition is necessary for effective sustained- 
yield forest practice. 

(7) A change in the taxation systeih so as to relieve 
timber properties from pressure for immediate liquidation 
and at the same time provide funds for the adequate con¬ 
duct of local tax-supported units. 

(8) Increased public appropriations for ^ese^^roh in dn- 
termining more effective methods of forest managemient 
and more complete utilization of wood and wood waste. 

(0) Classiflcation and zoning of land suitable chiefly for 
forest uses. 

(10) Provide all practicable safeguards in public legis¬ 
lation, policy and administration to bring about full use 
of public contributions in the promotion of sound forest 
practices, Including sustained-yield management. 

I 

THE UNIVERSITY OF CHICAGO 
COMMITTEE ON CANCER 

Thk appointment of a Committee on Cancer to cor¬ 
relate research on cancer and it» clinical treatment has 
been announced by the University of Chicago. The 
committee will act virtually as a career institute. The 
university has received the sum of $11,750 in grants 
and gifts for work on cancer. Three grants, amount¬ 
ing to $7^0, wffife from the National Advisory Cancer 
Coutwdl of to facilitate xeaeaTch on the 


influence of cancer on stomach secretions, on hor- 
mones and on chemical substances in cancer tissues. 
The International Cancer Research Foundation made 
a grant of $2,000, and the Educational Association 
on Cancer, of which Mrs. Frederick A. Lorenz, of 
Chicago, is president, gave $2,250 to establish a lec¬ 
tureship. This association is composed of Chicago 
women, who, for a number of years, have facilitated 
the spread of correct information on cancer. They 
sponsored a cancer exhibit at the 10H3 World’s Fair, 

The committee will correlate all basic research 
with the efforts of the clinical departments. It will 
wrve as a clearing house for investigators in nine 
departments and will advise the administration as 
to needs and p^dicies of the gentM’al program, wdjicb 
now involves cooperative work in four clinical depart¬ 
ments, medicine, surgery, obstetrics and gynecology, 
and roentgenology; and in five non-clinical depart¬ 
ments, physics, chemistry, biochemistry, botany and 
pathology. The committee will act as a centralizing 
agency for cancer study in all thest* departments and 
perhaps extend the wmrk into other departments. 

Members of the committee, of which Dr. Alexander 
Brunschwig is chairman, include Dr, Fred L. Adair, 
chairman of the department of obstetrics and gyne¬ 
cology and chief of staff of the Chicago Lying-In 
Hospital; Dr, Percival Bailey, professor of surgery; 
Dr. Arthur H. Compton, Charles H, Swift distin¬ 
guished flf»rviee professor of physics; Dr. George F. 
Dick, chainnan of the department of medicine; Dr. 
William D, Harkins, Andrew MacLeish distinguished 
service professor of chemistry; Dr. Paul C. Hodges, 
professor of roentgenology; Dr. T. R. Hogness, pro¬ 
fessor of chemistry; Dr. Fred C. Koch, chairman of 
the department of biochemistry; Dr. E. J. Kraus, 
chairman of the department of botany; Dr. D. B. 
Phemlster, chairman of the department of surgery; 
Dr. Maud Slye, associate professor of pathology; 
Dr. Paul Steiner, assistant professor of pathology, 
secretary, and Dr. H. Gideon Wells, chairman of the 
department of pathology, 

BRITISH RESEARCH FELLOWSHIPS 

The Medical Reseai-ch Council of Great Britain 
has awardee! Rockefeller traveling fellowships to the 
following for the academic year 3938-30: 

Kiehard Raymond Bomford, B.M. (Oxon), M.E.C.P. 
(Loud.), assistant physician, London Hospital. 

Thomjw Colver, M.B. (Sheffield), M.R.C.P. (Lond.), 
out-patient medical registrar, Hospital for Sick Children, 
Great Ormond Street, London. 

llolwrt Morton Heggie, B.Sc,, M.B. (Glas.), asBiatant 
lecturer in pathology and bacteriology, The Welsh Na¬ 
tional Sehool of Medicine, Cardiff. 

Ian MacKenzie, M.B. (Edln.), F.lt*C.S.E., aseiatant 
surgeon; Bt. Giles > Hospital, 3Ci<mdosi. 
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George Geoffrey Evanson Smyth, M.B. (Manc^'Or 
M.B.G.P. (Lond.), Dickinson research scholar, National 
Hospital, Queen Square, London. 

Ivor Gtyn Williams, M.B. (Lond.), P.B.C.8. (Eng.), 
D.M.H.E. (Cantab.), senior assistant radiotherapist, 
Meyerstom Institute of Radiotherapy, Middlesex Hospital. 

Those follows propose to work at centers in the 
United States, with the oxcoption of Dn Smyth, who 
intends to study in Paris. 

In addition, the Rockefeller Foundation has awarded 
similar iolJowships, on the recorniriendution of tlio 
Medical Research Coimcil, to the following candidates 
in the special Held of psychiatr>% neurology and relat^^d 
subjects: 

ThomuH RushcU Gumming Fraser, M.B. (New Zealand), 
M.K.C.P. (Load.), assistant medical officer, Maudsley 
Hospital, London. 

William Walters Hargant, M.B. (Cantab.), medical 
officer, Maudaley Hospital, London. 

Michael John Francis McArdIc, M.B. (Land.), M.R.C.P. 
(Lond.), assistant medical officer, Maudslcy Hospital, 
London. 

The trustees have made the following awards for 
Beit fellowships for • scientilic research, tenable at 
the Imperial College of Science and Technology for the 
academic year 1,938-39. 

Extensions of fellowships already satisfactorily held 
for one year: 

I). W. Goodall, B.8c., A.R.C.8., for the continuation of 
his research on the physiology of tin; tomato plant, under 
the direction of Professor F. G, Gregory, D.Sc., D.t.C. 

H, A. (’, McKay, B.A., B.Bc., for the continuation of 
his investigation of cliemic*il problems by the radioactive 
indicator method, under the directum of Professor H. V. 
A. Briscoe, D.Sc., A.R.O.S., D.1.0, 

A. K. Powell, B.Bc., for the continuation of his research 
on parasitic vrasps, in pjirticular that of Micro6rnoo» 
hebrtor, under the direction of Professor J, W. Munro, 
D.Sc., M.A. 

New fellowships tenable for one year but renewable 
for a second; 

J. L. O. G. Michiels, B.8c,, A.K.G.B., Royal College of 
Bcience, for rosearch on the i)osilions and widths of the 
energy levels of atomic niudci by means of experiments 
on the capture of slow neutrons ?>y various elements, under 
the direction of Professor G. P, Thomson, F.R.8. 

E. .1. Harris, B.He., Royal College of Bciencc, for re¬ 
search on hydrocarbon oxidation and the reactions of 
peroxides with reference to carbon processes, under the 
direction of Professor A. C. 0. Egerton, F.R.S* 

THE INTERNATIONAL UNION OF GEODESY 
AND GEOPHYSICS 

The President of the United States has invited the 
International Union of Geodesy and Geophysics to 
hold its seventh general assembly in the United States 
in 1939, The invitations have been extended oh be^ 


half of the President by the Department of State 
through its diplomatic missions to the governments 
to which these missions are accredited, and invite the 
participating countries to be represented by delegates 
on this occasion. 

It is planned to hold this seventh triennial assembly 
of the union in Washington, from September 4 to 16, 
1939, according to a statement made by Dr. John A. 
Fleming, director of tlie Department of Terrestrial 
Magnetism of the Carnegie Institution, who is general 
secretary of the American Geophysical Union. The 
American Geophysical Union ia the American Section 
of the International Union of Geodesy and Geophysics, 
and its executive committee is the Committee on Geo¬ 
physics of the National Research Council. The coun¬ 
cil is collaborating with the American Geophysical 
Union as host to the assembly. The last general as¬ 
sembly of the International Union was held at Edin¬ 
burgh, Scotland, in September, 1936. 

The thirty-five nations at prenent adliering to the 
International Union are: Argentina, Belgium, Brazil, 
Bulgaria, Canada, Colombia, Chile, Czechoslovakia, 
Denmark, Egypt, Fitdand, France, Germany, Great 
Britain, Greece, Holland, Hungary, Iiuio-China, Italy, 
Japan, Morocco, Mexico, New Zealand, Norway, Peru, 
Poland, Portugal, Rumania, Siam, Spain, Sweden, 
Switzerland, Ujiion of Soviet Socialist Republics, 
United States and Yugoslavia. 

Harlan T. Stetson 

THE AMERICAN PUBLIC HEALTH 
ASSOCIATION 

The sixty-seventh annual meeting of the American 
Public Health A^Siociation will bo held in Kansas City, 
Mo., from OctoI)er 25 to 28, 

It is announce<l that emphasis will be placed on the 
five major diseases which are being investigated with 
government funds. The problem of maternal and in¬ 
fant mortality will rwjeive its share of attmition. A 
special session will l>e devoted to a discussion of the 
“Public Health Aspects of Medical Care” with ex¬ 
ponents of the National Health Program, spokesmen 
for organized medicine and representatives of the 
newly recognized medical consumers taking part. The 
recruiting and training of publie-healtli personnel for 
specialized tasks for which trained workers are seri¬ 
ously lacking and the health department as a business 
organization will be discussed. 

It is expected that more than four hundred papers 
and reports will be presented. Delegates wiU be 
present from every state in the Union, from Canada^ 
Cuba and Mexico and from every branch of public 
health practice. There will he ten sections—Health 
Officers, Laboratory, Vital Statistics, Public HoaRji 
Industrial Hygiene, Food and Nutrition, 
Child Hygiene, Public Health Education, Public 
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Health Nursing and Epidemiology. In addition there 
will be joint meetings of two or more sections, and 
symposia have been arranged on the Phosphatase Test 
in the Control of Milk Pasteurization; Use of Bio¬ 
logical Pi'odiKsta; Water and Sewage; Frozen Des¬ 
serts; Typhoid Fever; Pertussis; Nutritional Problems 
nnd Industrial Hygiene. 

The following organizations are meeting with the 
association: the American School Health Association, 
the (^mference of State Laboratory Directors, the 
Conrerence of State Sanitaiy Engineers, the Interna¬ 
tional StK'iety of Medical Health Officers, the Amer- 
ictin Association of State liegi strati on Exwutives and 
the AHwociution of Women in Public Health. 

A II(*aUh Exhibit is being arranged of products, 
appai'utUH, equipment and services which have utility 
in niodern public health practice and value in health 
)n*otection and promotion. 

THE AMERICAN MALACOLOGICAL UNION 

Tjie American Malacological Union held its eighth 
annual c^>n vent ion in Havana, Culwi, from August 1 to 
0, nt the invitation of Dr. Carlos de la Torre, president 
of the union and profeaor emeritus of zoology of the 
Cniversity of Havana. On this occasion the Cuban 
(lovenimenl provided free transjKjrtation on the 
Cuban cruiser Cuba, from Key W’^est, Florida, to 
Havana and return, as well as hotel accommodations 
for the guests during their stay in Havana. 

The meetings were held in the Academy of Sciences 
of the University of Havana, many valuable papers 


on malacology being presented. Dr. Paul S. Galtsoff, 
of the U- S. Bureau of Fisheries, in his paper on 
“Physiology of Reprtxluction in Oiftraea virgimea,** 
recommended that Cubans take advantage of the nat¬ 
ural marine conditions existing around Cuba for the 
cultivation of oysters and thus add a new industry to 
tlie country. Fred Orsinger, head of the U. S. Na¬ 
tional Aqmrium in Washington, D. C., spoke in favor 
of a Marine Aquarium and Biological Laboratory for 
Havana, saying that such an aquarium could l>e main- 
taiued near Havana nt a very low cost as compared 
witb that of similar institutions in other countries. 

Officers were elected us follows: President^ Maxwell 
Smith, Ijantana, Fla.; Vi-ce-presulent, Dr, Horace B. 
Baker, University of Pennsylvania; Corresponding 
Searetarg, Norman W. Lermond, K.nox Academy of 
Arts and Sciences, Thomoston, Me.; Finar^iai Secre¬ 
tary, Imogene C. Robertson, Buffalo Museum of Sci¬ 
ence ; Coun(HUors at Large, Dr. Henry van der Schulie, 
University of Michigan, and Dr. Myra Keen, Stanford 
Univereity. Past Presidents, Dr. iJoshun L. Baily, Jr., 
San Diego; Dr. Paul Bartsch, Smithsonian Institu¬ 
tion; William J. Clench, Museum of Comparative 
Zoology, Harvard University; Calvin Goodrich, Uni¬ 
versity of Michigan; Dr. Henry A. Pilsbry, Academy 
of Natural Sciences, Philadelphia, and Dr. Carlos de 
la Torre, University of Havana. Honorary Presidenty 
Ida S. Oldroyd, Stanford University, 

The mwting in 1939 will be held in the Royal On¬ 
tario Museum of Zoology, Toronto. 


SCIENTIFIC NOTES AND NEWS 


Du. A. T, Henrici, profi*ssor of bacteriology and 
immunology at the University of Minnesota, was 
elreted president of the Society of American Bacteri¬ 
ologists at the San Francisco meeting. Dr. I. L. Bald- 
w'in, professor of agricultural bacteriology at the Uni- 
versity of Wisconsin and assistant di^an of the College 
of Agriculture, was named secretary-treasurer. 

At the meeting of the International Committee of 
irintorical Sciences, held in Zurich on August 28, in 
connection with the eighth International Congress of 
HiHlorical Sciences, Dr. Waldo G. Leland, of Wash¬ 
ington, D. C., executive director of the American 
Council of Ivearned Societies, was elected president for 
llie term of five years, 1938-1943, succeeding Major 
Harold W^ V. Temperley, university professor of mod¬ 
ern history and master of Peterhousc, Cambridge. 

Dr. Marstok Tayi..or BoaiiRT, professor of organic 
chemistry at Columbia University, was xii'esented with 
tlie Priestley Gold Medal at the recent meeting in Mil¬ 
waukee of the American Chemical Society. The thou¬ 
sand dollar prize awarded for **notable r^arch in the 


important borderline field betiveen organic and phys¬ 
ical chemistry” was prost^iited to Dr. Paul D. Bartlett, 
attsistant professor of chemistiy at Harvard University. 

Eari< Owen Shreve, vice-president of the General 
Electric Company, a graduate of the Iowa State Col¬ 
lege of the class of 1904, is the first recipient of the 
Mnrston Medal. This award, established by Anson 
Marston, dean emeritus of engineering, “is granted, 
not oftener than once a year, in recognition of out¬ 
standing achievements of an alumnus in the field of 
engineering.” 

The ersatz prizes, which take the i)luce in Ger¬ 
many of the Nobel prizes that Germans are forbidden 
to accept, have been awarded to Professor Ferdi¬ 
nand Poreche, designer of the “Volkswagen”; to Dr. 
Fritz Todt, general inspector in charge of the super¬ 
highway construction program, and to Ernst Heinkel 
and Willy Messerschmidt, airplane designers and 
constructors, who lialved one prize of 100,900 marks. 
The presentation of prizes preceded Hitler^s annual 
address at a cultural session of the Nan party. 
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The Pruafiian Academy of Sciences haa awarded 
the gold Leibnitz Medal to Dr. Hans Herensky, of 
Johannisberg, and the silver Leibnitz Medal to Dr. 
Georg von Bek^ssy, lecturer on acouHtics at BiKlajHiSt. 

Dr. Wilhelm A. P. Schupfner, director of.the 
Department of Tropical Hygiene at the Royal Colonial 
Institute of Amsterdam, has been'awarded the Gold 
Medal of Honor by the Hanseatic University of 
Hamburg. 

Dk. William J. McNally, otolai'yngologist to the 
Royal Victoria Hospitiil, Montreal, was recently 
awarded the Dalby Prize of 100 guineas of the Royal 
Society of Medicine of England “for the best work in 
otology published or done during the previous five 
years.” 

Phopessor Gkraki) Dk Gekr, glacial geologist of 
Sweden, will observe his eightieth birthday on Octol)er 

I. Dr. Richard J. Tjougee, of the department of geol¬ 
ogy of Colby College, has arranged a field meeting 
and program on October 1 and 2 at Dartmouth Col¬ 
lege, where I)c Ceer^s methods of measuring the rate 
of glacial recession have been employed. Professor 

J. Walter Goldthwait will act as chairman and has 
offered the facilities of the department of geology of 
Dartmouth College tor'the celebration. As a special 
feature of the meeting the technique of measuring clay 
sections will be demonstrated in the field, and graphs 
will be constructed in order to illustrate De Geer's 
method of matching varves. Fur this demonstration 
there have been seleet(»d two varved clay exposures 
two miles apart on opposite sides of the Connecticut 
River. 

The Michigan College of Mining and Technology' 
has conferred the doi^torate td’ science on Dr. Charles 
M. Carson, for the past twenty-five years head of the 
department of chemistry and for ten years head of the 
department of chemi«*.al engineering, and the doctorate 
of engineering on William Wraith, mining engineer, 
alumnus of the college in the class of 1894. 

Dr. Isaac McKinney Lewis, professor of botany 
and bacteriology at the University of Texas, has re¬ 
ceived the award of the Board of Rt^gents for 1938 to 
1939, which relieves him of somt^ teaching in order to 
permit time for research. At the end of the year the 
reeijuent oi‘ the award is expected to give « series of 
public lectures giving the result of his work. 

Dr. Edward L. Rick, head of the department of 
zoology at the Ohio Wesleyan University, with which 
he has been connected for forty years, has boon ap¬ 
pointed by the board of trustees acting president of 
thf? university until a successor is chosen to take the 
place of President Edmund D. Soper, whose resigna- 
tif)n became effe*;tive on August 31. 


Da. Harqli) E. Burtt, profesaor of psychology at 
the Ohio State University, has been appointed acting 
chairman of the department. The department has 
been administered by a faculty committee during the 
past year, with Dr. Burtt as its chairman. 

Dr. D. Eldon Bkck, head of the biological sciences 
at Dixie Junior College, St. George, Utah, has been ap¬ 
pointed assistant professor of zoohigy and entomology 
at Brigham Young University. 

At the School of Chemistry of the University of 
Virginia Dr. James Webb Cole has b<^en promoted 
from instructor to assistant professor; Dr. Alfred 
Burger, formerly rescar<?h associate, has been ap¬ 
pointed acting assistant professor, and Dr. Riibort Hill 
Kean has been appointed instructor. 

Phit. C. Ohr, assistant in paleontology in the depart¬ 
ment of geology of the Field Musexim oj“ Natural His¬ 
tory, Chicago, has resigned in order to acce]>t a posi¬ 
tion as curator of archeology and paleontology at the 
Santa Barbara Museum of Natural History. Paul 
McGrew has l)een appointed assistant in the division 
of paleontology at the Field museum. Mr. McGrew', 
who has specialized in paleontology as a student at 
the University of Chicago, will work on the prepara¬ 
tion of prehistoric animal specimens and will (jonduct 
research in this field. 

The Institute of Medicine of Chicago has awarded 
the Jessie Horton Koeasler Fellowship fox research in 
biochemistry, physiology, bacteriology or pathology 
for 1938“39 to Ralph K. Kirsch, who has completed 
three years of the medical course at the University of 
Chicago. His work on the control of length of gesta- ^ 
tion will he carried on under the direction of Dr. Allan 
T. Kenyon, of the Division of the Biological Sciences- 

Db. Rudolph Matah, emeritus professor of surgery 
in the School of Medicine of Tulane Univei*sity, left 
New Orleans on September 3 for Brussels, where he 
will preside at the eleventh International Congress of 
Surgery, which will be held from September 19 to 22. 

Db. Isaiah Bowman, president of the Johns Hop¬ 
kins University, wIm) sailed in July as head of the 
American delegation to the International Geographic 
Congress, meeting at Amsterdam from July 18 to 28, 
petunied to the United States on SeptembtT 8. 

John R. Millar, leader of the Sewell Avery Botan¬ 
ical Expedition to Nova Scotia of the Field MuOGfum 
of Natural History, returned to Chicago on Septemb^ 
8. Mr. Millar has been exploring the shores of the 
Bay of Fundy, collecting the material and making 
photographs and color notes for guidance in the cop'- 
Btruction of a proposed exhibit of marine plant 
Sha^t K. Roy, curator of geolc^ and leader of 
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SeweU Avery Physical Geblo^ Expedition, who re¬ 
cently completed his work in northern Colorado, has 
left for the east to continue the ooDecting of rocks 
for purposes of exhibition and study. 

Dr. Pinup Manbon-Bahr, dirtwtor of the clinical 
division of the London School of Tropical Medicine, 
lectured during the first week of September before the 
San Francisco County Medical Siiciety, the students 
and stair of the Univeredty of California Medical 
School and the Berkeley chapter of Delta Omega, the 
national public-health honor society. 

Dr, CakIj J, Wjgokhs, professor of physiology of 
the School of Medicine of Western lioserve University, 
let't for the Argentine on September 9. He will give 
h'ctures before the sixth National Congress of Medi¬ 
cine? at Cordoba; tlu» Medical School, Cordoba; the 
Medical School, Rosario; the Medical School, the 
Argentine Society of Cardiology and the National 
Academy of Medicine, at Buenos Aires. He w'ill 
return to Western Reserve University in November. 

The Genetics Smnety of America held its Woods 
Hole meeting on September 2 and 3 at the Marine Bio¬ 
logical Laboratory. On Thursday evening prm*ding 
the meeting, Dr. H. J. Muller spoke on **The Remaking 
of Chromosomes,” Both Friday and Saturday inoim- 
ings were given over to demonstrations and exhibits in 
the Old Lecture Hall, followed by reading of abort 
papers in the auditorium. On I^Viday afternoon and 
evening there were boating trips and a cinm hake at 
Tarpaulin Cove, attended by over one hundred and 
Hfty members of the society and other biologists. 

The meeting of the French Association for the Ad¬ 
vancement of Science will be held from September 22 
to 27 at Arachon. 

The twenty-seventh meeting of the Italian Society 
for the Advancement of Science was held at Bologna 
under the presidency of the i*ector of the university 
from September 4 to 11. 

The sixth general assembly of the International Sci¬ 
entific Radio Union took place at Venice and Rome 
from September 4 to 14, where plans were formulated 
for cooperative international research, including plans 
for radio experiments on a world-wide scale during the 
solar eclipse in 1940. The fiftieth anniversary of the 
discovery of electric waves by Heinrich Hertz was com- 
njcmorated at the meeting. 

The sixth triennial congress of the International So- 
*dety of Sugarcane Technologists will meet in New 
Orleans from October 24 to November 7. After estab¬ 
lishing headquarters in New Orleans, members will tour 
durinjf first week the “sugar bowl” parishes of the 
state and during the second week will participate in a 
scries of technical leetutes and dieeussions at the 


Louisiana State University. Dr, C. W. Fjdgerton, 
head of the department of botany, bacteriology and 
plant pathology of the Louisiana State Univei'sity, is 
general secretary-treasurer of the scKnety and is in 
charge of prei)arationB f(»r the meeting. Dean J. G. 
Lee, Jr., of the College of Agriculture, is chairman 
of the local cominittt?e. Rt^presentatives of foreign 
divisions are expectexi from the Philippines, India, 
China, Java, South Africa, Formosa, Egypt, Aus¬ 
tralia, England, The Netherlands, British W^est Indias, 
Mexico, Colombia, Brazil, ALrgentina, Puerto Rico, 
Cuba, Ilawmi and Pacific Islands. 

Ak assembly of laboratory directors and aerologists 
to consider means and methotls to improve and make 
more available serixliagnostic tests for syphilis, will be 
held at Hot Springs National Park, Ark., on October 
21 and 22, under the auspices of the Committee on 
Evaluation of Serodiugnostic* Tests for Syphilis, of 
which Surgeon-General Thomas Parran is chairman. 

The Paris correspondent of the Journal of the 
American Medical Association states that the opening 
session of the first Congress of French-Speaking Mi¬ 
crobiologists, to be held from October 26 to 29, will be 
devoted to a celebration of the fiftieth anniversary of 
tlu‘ Institut Pasteur of Paris. Addresses will be made 
by M. I.A?brun, president of the French Republic, and 
M, Rucart, minister of public health. A number of 
pai)ers will be presented on microbiologic subjects. 
The October 29 session will bi* devoted to a discussion 
of the ultra-virus. Information regarding the con¬ 
gress can be obtained by writing to the Association des 
microbiologists de langue fran^-aise, JnstiUit Pasteur, 
28 rue du Docteur Roux, Paris 15. 

Naitare writes: The conference which opened at 
Plvian on July 6 to discuss the plight of German and 
Austrian refugees was watched by a great body of 
opinion in Great Britain in which scientific workers 
are well represented. A letter welcoming the initia¬ 
tive of the Government of the United States in this 
matter, which was sent to President Roosevelt on May 
31, bore the signatures of many eminent men of sci¬ 
ence among other leadens of intellectual life. The 
letter urged that cooperation should make it possible 
to facilitate the transfer of refugees to those countries 
where their abilities can find most scope, and to pro¬ 
vide funds to enable them to make a fresh start, and 
urged the British Government to play its part both 
administratively and financially in the support of the 
great traditions of liberty, tolerance and humanity 
which it has in common witli the United States. A 
further letter to the chairman of the conference urged 
the importance of immediate, constructive and practi¬ 
cal decisions alike on religious, humane and economic 
grounds if the great democracies are to retain their 
ancient traditions of freedom and the right of asylum. 
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DISCUSSION 


THE EVOLUTION OF PHYSICS 

The term evolution may connote different ideas to 
different people. To the man on the street it may 
conjure up a monkey; to the biologist it may mean 
the verj' gnidual building-up of c*onr;iplex foms from 
I)rimitive cells; to some physicists it may suggest the 
breaking-up ot lu?avy, unsbible, complex atoms into 
lighter simpler ones, the radioactive family tree. But 
it may mean the evolution or the growth of ideas in 
physics. Kvon here, however, tlie tiieorist may stn'ss 
one view, the experimentalist another. 

Let us com))aro a recent hook, “The Evolution of 
Physics,” written by theorists Einstein and Infeld 
(Mr. A) with a book having the same title which 
might be written by an experimental x>hyHicist (Mr. B). 
It will 1 h! smi that B might claim that A^s title is a 
misnomer. Moreover, B Avonid take vigorous excep¬ 
tion iu some of A^s views. According to A (page 3H), 
“Physical concepts are frw creations of the human 
mind.” B believes that physicists are slaves; they are 
under compulsion to form (concepts in accord with 
experimenta! results. He gives one notable example. 
PlaiK^k, in order to account for the experimental data 
regarding black body ra'dialion, found it necessary to 
make an unwanted, a seeniingly absurd assumption; 
namely, that radiant energy is emitted and absorbed in 
bundles. Tims came into existonee the (junntum idea, 
the most important (‘once[>t of the past forty years, 
the concept now of overwhelming importance. 

Again, according to A (page 9), “Human thought 
creates an evercimriging picture of the universe. Gali¬ 
leo’s contribution W'as to destroy Uie intuitive view 
aud to replace it by n new’ one.” Here it seems to be 
implied that our picture of the universe may be Jormed 
merely by thinking about it. But we can hardly claim 
that a picture so formed would necessarily have any 
place in the evolution of physics. Our waste baskets 
have received many communications presenting pic¬ 
tures of the universe formed by thinkers. As to Gali- 
h^o now’here in A’s book is it brought out that the gixjat 
contribution made by Galileo was the idea of measure¬ 
ment, exact meaMiirement, and of concepts depending 
upon experimental evidence. According to B this 
idea w^is the foundation stone of the solid structure 
of physics. 

B would emphasize the fact that physics is an ex- 
perimentji) science, that its evolution has been due to 
the exhaufitless (?nergy of exfKJrimenters. But A seems 
to regard experimentation wdthout a pre-existing the¬ 
ory as rather UHeless. Consider, for example, the 
statement on page 73, “It is hardly possible to imagine 
such experiments (electrical) performed in accidental 
play without the pre-existence of more or less deflttite 


ideas regarding their meaning.” What pre-existing 
theory did Roentgen have regarding x-rays, the exis¬ 
tence of which w'cre unsuspected? Did the Curies pre¬ 
conceive the uatounding properties of radium or vision 
the universe that wnn to be opened up by its discovery T 
As a further evidence that A regards the growth of 
physics to be chiefly along theoretical, not along ex¬ 
perimental lines, it may be noted that the name of 
Rutherfowl - the greatest experimental physicist since 
P^araday—^occurs only once (page 272), and the great 
dfunains which his researches opened up are ignored. 

B W’oiild p(unt out that the greatest step of all time 
in the evolution of scientific thought was the contribu¬ 
tion made by Newton, who, basing bis argtimcnt upon 
the experimental work of I’ycho Brahe, Kepler aud 
Galileo, came to the conclusion that every particle of 
matter in the univei-se attracted every other particle. 
K(» longer wa.s the motion of u heavenly body a mys¬ 
tery—it was identical in nature with that of a stone 
falling to the earth. To vision all the pai’ticJes of the 
universe as attached to one another by blinds which 
could not be altered by the interposition of other par¬ 
ticles was to create a new universe. 

A devot(*s about half bis book to a discussion two 
topics, the field and the theory of relativity. To the 
man on the street the term field may mean a plot of 
land, perhaps enclosed by a femce. But A develops 
at length the P’araday-Maxwell picture of a Ihdd as a 
region in which forces exist, a region o(’ energy due to 
masses or electric charges. This point of view was a 
very prominent one in the physics of the later decades 
of the nineteen til centuiy. It was taught that the 
important feature of an electric current resided not 
in the wire but in the region outside of the wire, in 
the field due to the current. It was rude, rather indeli¬ 
cate, to ask what an ehfctric current is, one should not 
attempt to form a picture of a current, one should 
emphasize the importance of the field. Then came the 
discovery of the electron, and an electric current 
became a procession of electrons. The mechanical 
view, the old electric fluid (atomized, modified) re¬ 
turned. The concept of the field remained, but it no 
longer excluded an inquiry into the nature of its origin. 

B would give small space to the tlmory of relativity. 
He would point out that, so far, it has played biit a 
small part in the great growth of physics. The one 
notable relation concerning the increase of mass with 
speed, which is frequently spoken of as the relativistic 
relation, was derived by Lorentz, as were also the 
transformation equations connecting time and space 
for moving axes. The equivalence of mass and energy 
can be derived at once from the I^orentz relations. AH 
these relations are also outstanding results of the 
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relativity theory and are thought by many to justify 
our attaching importance to that theory, but it is seen 
that they may be regarded as hoving another and 
earlier origin. 

A devotes about one sixth of his book to mrulem 
physics, including the quantum theory—the outstand¬ 
ing theoi-y of our time. H would give the major 
portion of his book to modern physics. The discovery 
of x-rays in 1895 -what a burst of scientific activity 
i’ollowed! ft is frequently stated that this discovery 
was accidental—but it was no accident that Roentgen 
was trv'ing to find more facts conne^'ted with the dis¬ 
charge of (‘leclricity througli a very rare gas. The 
discovery of x-rays led (.1890) directly to that of the 
Hccquerel rays from u rani urn; this again led (1898) 
directly to the discovery of radiuim In the meantime 
(1897) the electron was discovered by .1. J. Thomson, 
but its clear identity w'a*s not established without using 
the property (d’ x-rays in ionizing a gas. 

X-rays, the electron, radiiun—what a new w’orld 
<^amc into being! The atoms of chemical elements 
hitheilo indivisible, indestructible units, definite for 
every element, had at least common constituents, elec¬ 
trons. Hut Rutherford and Soddy, working with 
radium, set forth the view that the radioactive, also 
the heaviest, atoms shot out either helium atoms or 
electrons and were thereby trunsforme<l into atoms of 
their chemical neighbors. Natural transmutation <»f 
th(‘ elements undreamed of before the j)resent century, 
even l:iy alcliemists, came into our vision. 

In the meantime, another line of exi>erimeutal work 
had established certain laws regarding radiation from 
a hot Houn^e. To satisfy these laws Planck (1909) 
found it necessary in his theoi^y to introduce the idea 
that radiant energy was tied up in bundles. The 
experimental physicist (B) would place great em¬ 
phasis upon the quantum theory, for practically all 
' phenomena are in accord with it. To change our point 
of view regarding radiant energy from being a phe¬ 
nomenon of continuity to one of discontinuity, from 
being ohe of wave motion to one of atomicity was to 
bring about one of the most important steps in the 
(‘volution of physical thought. 

The chapter dealing with the evolution of our ideas 
regarding an atom 'would be a very long and important 
one in B^s book. It would begin with the post-Dalton 
pr(M)lectron atom, the perfectly elastic sphere (?), 
the atom which Bc.counts for the properties of gases, 
it would continue with the post-electron pre-nuclear 
atom, the pumpkin atom, then with Rutherford’s great 
contribution, the nuclear solar system atom, with the 
atom of definite energy levels initiated by Bohr. Hfu-e 
the evidenoe regarding energy levels becomes bewilder¬ 
ing in its complexity, the evidence brought out by 
atomic spectra due to visible radiation, infra red, ultra 


vioM, x-rays. If B would continue with the arrange¬ 
ment of atoms in molecules, as evidenced by molecular 
spectra, the Zeeman and Raman effecta—this chapter 
might become a volume. 

B would nejcessarily give space to the excisedingly 
accurate meaHurernent of the mass of an atom, by 
Aston, Dempster and others, to the evidence that an 
element may have several different kinds of atoms, 
that besides the outer eleetron.s tlje nucleus, minute in 
size, must contain protons (hydrogen nuclei) and neu¬ 
trons and that the atoms of an element differ only in 
the number of the neutrons, the atoms of different 
elements only in the man her of protons. That expul¬ 
sion of a proton or a neutron may be brought about 
by atomic ])rojectileH—that we muy have artificial 
transmutation and radioactivity. No alchemist in his 
wildest moments even dreamed of all of tliis! 

B would necessarily point out that the enormous 
growth of our ideas in modern j)hysi(^s is due to tech- 
iiiqui^s and experimental devices whicli have done for 
modern physics what the telescope did for astronomy, 
the micro.s(*ope for bacteiiology, the spe<.^troHcope for 
all .scionce-s. The outstanding inodeiii devices are the 
Wilson cloud chamhei, which enablcB us to see the 
path of an atom or electron, the electrometer, the 
Rutherford-Geiger-Mfiller tube, which has extended 
(Uir ability to measure small electric currents (one 
electron a minute) a mil lion fold, the Lawrence and 
Livingston cyclotron, which enables us to hurl atoms 
alnnit as in a sling .shot wdth enormous S])eed8. And 
the electron tubts—what has it not done for all science 
and human relations; tlui ami>lifier that has made pos- 
•sible the measurement of minute currents in the brain, 
the oscillator that generates electric waves of all fro- 
quencie.s, the device tliat has made possible instau- 
laneons intercommunication between all peoples on this 
earth, the neee.ssary component of a thousand modern 
devices—has it no place in the evolution of physics? 

8o ])hysic3, starting with Archimedes’ lever and with 
the extremely limited world of the tangibles, has 
reached out ^‘farther than ever comet flared or vagrant 
stanlust swirled^' and has bored into the minutest 
realms whi<‘.h the mind can picture. Always rigid and 
exacting, it has led the human race into our modern 
fairyland. 

Gordon Ferkik Hudl 

Dartmouth Coluboe 

FOLSOMOID POINT FOUND IN ALLUVIUM 
BESIDE A MAMMOTH’S BONES 

Under eonditioiis similar to those of other recently 
reported flnds.^' ® mammoth bones and a Folsomoid 

1 J, D. Figgias, Proo. Colo, Mufteum Nat, HUt,f 12: 2, 
4-8, plates 1-4!, 1933. 

2 E. M. Sdlards, Bull, Geol. 8oc, Amer,, 49: 909-1010, 
plates 1 and 3, July 1, 1938. 



258 


scimcE 


point have been found together in a locality about 
thirty miles southwest of Abilene, Te^as. This site 
lies on a dry branch of Mulberry Creek, where an 
alluvial cap on bed-rock has been eroded by the chan¬ 
nel of the stream. 

The site was discovered by Cyrus N. Ray in July, 
1929, and reported by him in 1930 *as a locality where 
he had found channeled points.^ In tlmt report sev¬ 
eral generalized Folsom and other flint artifact types 
found in this place were described, and illustrated, as 
Well as the center of one Folsom point similar to those 
found at the original locality. 

In this site in 1935 Ray found a mammoth’s skeleton 
embedded in a hummock of gravelly earth overlying 
bed-rock^ and with the assistance of Dr. E. H. SelJards 
and Dr. Otto O. Watts, the mammoth’s tetdh were re¬ 
moved. At that time only a small excavation was 
made in the bank, of sufficient size to remove the 
teeth. 

On July 4, 3938, w^hile on an insp{*ction tour of the 
deeply buried sites discovered by Cyrus N. Ray, Kirk 
Bryan and Samuel Vaughan were conducted to the 
site, and while Bryan and Ray were inspecting the out¬ 
cropping bones, Vauglian noticed about an inch of the 
exposed base of a flint dart head firmly embedded in 
the red earth of the bank, on the same level as the 
bones, and on the north edge of the small hole exca¬ 
vated by Drs. Sellards, Ray and Watts in 1935. 

Although smaller, the point is of the siune general 
appearance as those reported and figured by Figgins 
and Sellards in recent publications. It is distinctly 
different from most of the points found with bison nt 
either the original Folsom locality or at the Linden- 
mier site.^' 

On July 14, Ray and Bryan began a joint excavation 
at this place, which was directed by T. N. Campbell, 
assisted by VaughaTi and some local lalmrers. 

A trench 40 feet long was dug, and additional slial- 
lowcr holes made to expose the bones. Only one 
flint chip was found. The number and disposition of 
the bones show that they were brought U^ place by the 
stream that deposited the gravel enclosing them and 
the liner-grained reddish alluvium overlying them. 


mn 

The Folsomoid point mmt have been cai^ied by the 
same current. The alluvium of this locality overlies 
bedrock and has a variable thickness reaching 10 feet. 
It is hard and compact with limey concretions and 
thus has a (considerable antiquity. It is an interesting 
speculation that the Folsom point may have been 
located in the fleshy part of the head, but the excava¬ 
tion of the site affords no definite evidence to this 
effect. It is, however, fair to conclude that the 
Folsomoid point is as old as the mainmoth-boaring 
alluvium**, which also contains remains of other, os yet 
unidentified, animals. 

Cvaufl N. Rav 

Abilene, Texas 

Kirk Bryak 

Hahvard University 

STILBOMETOPA PODOPYSTYLA (HIPPO- 
BOSCIDAE) FROM THE MOURNING 
DOVE 

In September, 1937, a specimen of Stilbomeiopa 
podopystyla Speiser w'as collected from a mature east¬ 
ern mourning dove (Zenaidura mactoura carolinensiif) 
taken in the vicinity of Peni, Nebraska. The species 
detormination was made by Dr. Alan Stone, of the 
U, S. National Museum, and the specimen was later 
deposited in the collection of the Museum of Compara¬ 
tive Zoology at Harvard University. 

A search of the literature reveals only two other 
records of hippoboscid flies from North American 
doves. Bequaert' records the same fly (S. podopy^ 
styla) from a white-winged dove, Melopelia asiatica 
(L.), and Herman* collected Ornithoica conftuenta Say 
from mourning doves taken on Cape (3od. 

The finding of hippoboscid flies on mourning doves 
is of interest in that the natural vector of their Haemo- 
proteus parasites has not been determined, although 
certain species of these flies are known to be vectors 
of the pigeon and quail Haemoproteuft, and Huff* haft' 
shown experimentally that the pigeon fly (Pneudo- 
lynchia maura Bigot) can transmit the dove Ilaemo- 
proteus to the pigeon. 

(1. Rodkht Coatkey 

U. 8. Public Health Bervice 


QUOTATIONS 


COOPERATION BETWEEN THE SRITISH 
AND AMERICAN ASSOCIATIONS 

It is probable that Ijord Raylcigh^e term of office 
will mark one of the most momentous periods in the 
long history of the British Association. To take the 

« (lyrtiH N. Ray, Bull. Texas Jrcheoh and Paleont Soc., 
2 : 45-4fi, ydato Bept:, 1930; Noa. 3, 4, 6, 6, 7 and 10. 

*{)yrus N. Hay, SidI Texas AreheoU and Paleoni, Boe., 
7: 327-129, plate 17, 1935. 

6F. H. 11. laoberts, Jr., Folaom Complex/M^e- 


initiativG in forming a division to deal with the eocial 
and international relations of science is to undertake 
an onerous and responsible task for which the associa->^ 
tion is peculiarly fitted, and in which it will have fete 
good wishes of all who realize the effect that advan^ 

limJnary Report on Investigations at the liindenmlor 8tte 
in Northern Colorado, Smithaonlau Institution, 1935* 
t Bequaert, de JJaf., 5: 323-825,1985. , 

* Herman, g; 151-105, 

AHuff, Aawr. Joan Eyg., 16 ; 615 -^ 28 , 1935 . 
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in 9ci«^n^ may luiv6» for {jfood or Ul, on the welfare of 
our own oommonity and of the nations of the world 
at large. As the Oouncil of the Association does not 
meet until November, the General Committee, at its 
final meeting at Cambridge, approved the appointment 
of a provisional committee, and a few possible mem> 
hers of this committee were suggested to be invited to 
serve npoii it. The publication of a list of the names 
of these menilwjrs as forming even a provisional com¬ 
mittee is, however, premature and unauthorized. 

The Cambridge meeting has been signalized by yet 
another advance of international importance. The 
American Association for the Advancement of Science 
has aims and interests which iiave much in common 
with those of the British Association, and it has long 
been felt that a closer liaison between the two associa- 
lionfi would hasten the realization of those ideals of 
international cooperation and good wdll and would 
Ibrru a very considerable contribution made by men 
of science to the cause of world peace. 

By a happy chance, the principal officers of the 
American Association w(»re able to be present at the 
Cambridge meeting of the British Aasoeiation, and 
tiiey have agreed to transmit to their executive two 
suggestions, which have the full approval of the Gen¬ 
era) Committee of the British Association, for pro¬ 
moting a closer union between the two associations. It 
is suggested that, in alternate years, a disinguished 
American man of science should be invited to deliver 
an address before the members of the British Associa¬ 
tion at their annual meeting, and reciprocally, in the 


years not marked by such lectures^ that a distingidahed 
British Bcientiile worker should address the members 
of the American Association at tiieir summer meeting. 

These addresses, which will be devoted to a topic 
of broad scientidc interest, will usually, but not neces¬ 
sarily, deal with some of those aspects of science and 
society which are the concern of the new Division of 
the British Association. 

Further, the officers of the associations arc anxious 
that the associations, through their members, should 
have more intimate knowledge, each of the other*s 
work. As a beginning to that end, it is suggested that 
a number of those actively engaged in the work of 
either association, as members of council or otherwise, 
should be elected to membership of the sister associa¬ 
tion, with the full privileges of attendance at meetings 
and of reception of journals. 

This principle of exchange of the privileges of 
membership may be greatly extended in the future; 
but, in this connection much will depend on the form 
taken by the new quarterly journal which will re¬ 
place the present annual report of the British Asso¬ 
ciation after the publication of the report of the Cam¬ 
bridge meeting. 

The associations are to be warmly congratulated on 
their courage and initiative in taking these steps, steps 
which are obviously but the beginnings of otheiTi wiiich 
will lead to greater understanding and closer coopera¬ 
tion, with corresponding repercussions on the friend- 
8hii> between two great democratic communities.— 
Nature. 


BOOKS AND LITERATURE 


NEW TRENDS IN GERMAN FORESTRY 

German Faresirf/, By Pbanz IIeskb. New Haven: 
Yale University Press. $3.00. Pp. 342. 1938. 
llmmu ordinary circumstances, a book on German 
forestry would hardly be of sufficient general interest 
to be reviewed for scientific readers in America. Ger¬ 
man forestry has often been interpreted to the Amexi- 
can people. Dr. B. E. Femow at Cornell and Pro¬ 
fessor Filibert Both at Ann Arbor were the early 
leaders in the forestry movement hero, and richly con¬ 
tributed to development in this country of the concept 
forests as a permanent renewable resource. As a 
nmttcr of fact, all the early American literature on 
forestry is based to a large extent on the teachings and 
> text-books of German foresters. 

The present book, however, is an outgrowth of 
entirely changed conditions. It has a peculiar history 
hack of it. For the last four or five years, the Ober- 
Jaender Trust and the Carl Schurz Memorial Founda¬ 
tion—the latter aymboUc of the days of German liber- 
ali«m*^bave apbaaored and financed visits to Germany 


and Austria of selected groups of American lumber¬ 
men, governmental forest officials, and individual 
foresters of prominence. Dr. Franz Heske, a profes- 
soT at the forest school at Tharandt, has acted as 
director, guide and “interpreter^^ on most of these 
visits, A group of American lumbermen, after one 
of these trips, thought to present their impressions in 
the form of a book for the benefit of forest owners 
and foresters in this country. They have not carried 
out this plan, but Dr. Heske, who had previously 
visited the United States under the auspicf's of the 
Oberl sender Trust, has undertaken, on their behalf, 
to interpret present German forest policies to the 
American public. 

This interpretation, originally written in German, 
has been translated into English by Professor A. B, 
Reckiiagel, of Cornell University, edited by W, N. 
Sparhawk, of fhe U. S- Forest Service, prefaced by 
Henry S, Graves, dean of the School of Forestry in 
Tale University, and Supplied with an introduction 
by R. B. Goodman, a forest land owner. The result 



260 


SCIENCE 


You 88, No, 2881 


is a soperbly printed and illustrated book of some 
340 pages, devoted in part to the historic, technical 
and economic aspects of German forests and forestry 
and in part to a discussion of German forest policies. 

The statistical an<l technical discussion, which has 
been summarized clearly and in a inaster’ly fashion, is 
not new, except for the strong defen^ie by Dr. Heske 
of private ownership of forests—a defense which 
colors the entire book—and the stock argument implied 
as to Germany*s need for greater natural resources. 

Dr. lleskc’s views on private forestry arc in striking 
contrast wuth those of the older generation of German 
foresters. They may be gleaned from a few dirtjct 
quotations: 

State forest ownershij) through ^‘complete elimina¬ 
tion of individual striving for pronts and of the at¬ 
tendant exertion of the higlmst efficiency and initiative 
threatens to produce a schematic and uniform tech¬ 
nique and a bureaucracy” (p. 107). 

“Socialization [of forests] ... is usually directed 
mainly against the larger private holdings, many of 
which are well managed. On the contrary, for tactical 
and political reasons it exempts the small private 
holdings, the management of which leaves much or 
everything to be desired”,(p. 108). 

This immediately brings up the vi.sion of the huge 
areas of devastated forest larul of our own large timber 
owners and the still-persisting small farm woods 
which, in inoreasing amounts, are contributing raw 
materials to our forest industries. 

And again, socialization ‘‘breaks the natural ties 
that bind creative individuals to their work and which 
form the basiif of all culture and ethics.^ With the 
breaking of these ties ... a people finally sinks to 
the level of lazy usufructuaries” (p. 108), 

Dr. Heske, however, not altogether for totally 
unrestricted private ownership of forests. What he 
advocates is a “socially oriented” private economy 
“that will advance the intei^estfl of society through the 
highest development of personal individuality and 
initiative” (p. 105). Such a condition, according to 
him, obtains in the case of entailed private forests, the 
legal peculiarities of which consist in “the prohibition 
of the sale of the property, the obligation to maintain 
its substance unimpaired, the prohibition against divi¬ 
sion by inheritance. . . . The incumbent proprietor 
has possession, control, and the usufruct. The income 
from the property is his to dispose of. The substance 
may not be touched by him or impaired by neglectful 
management. For the forest this means the funda¬ 
mental requirement of strictly sustained-yield man¬ 
agement” (p. 102), Such entailed forests, according 
to the autiior, are “models of forest management’' and 
best serve the social needs of the community. What 

^ The italics are those of the reviewer. 


this means in actual practice is the preservation of the * 
large ancestral estates and the extension of the same 
“entail principle” to medium-sized famier estates. The 
hereditary farmstead law of 1933 seeks to accomplish 
this by perpetuating the ownership in such land with¬ 
out curbing “individual striving for profits.” 

It is, however, the discussion of forest policies that 
holds the greatest inten^st. There are certain goals 
whicli are accepted as desirable and essential in either 
a democratic or a totalitarian state; in forestry, for 
instance, land management on a peimiancnt basis, 
stability of ownership of properties as an essential 
condition to such management, creation of opportuni¬ 
ties for employment with attendant stabilization of 
rural communities, etc. The method, howevei', by 
which such goals may be attained depends on the social 
objectives of the governing class. In the one case, 
these goals arc attained by taking into account the 
needs of the masses, with the benefits accruing to 
society as a whole. In the other, the tendency is to 
benefit a small minority, the large landowners, thus 
impoverishing the masses and enslaving the workers. 
All such ineasurct.s must be considered in connection 
with the social effects which ultimately determine their 
rttal value. Foresters who are interested only in con¬ 
servation of forests, as such, may fall for Dr. Heske’s 
arguments and overlook their social implications. 

Forestry iri Germany is the outgrowth of a long his¬ 
toric development, in which density of population, 
.scarcity of natural resources and survival of remnants 
of the feudal system have played their part. It is true 
that forests are managed as a continuous crop and 
provide definite employment to the villages, thereby « 
contributing to their permanent existence. The con¬ 
trast, however, between the squalor and pitiful income 
of the villagers and the “abundant life” of their land¬ 
lords, strikingly emphasizes the undemocratic basis of 
tbi.s relationship. The new regime, with its policy of' 
retaining the large landlords in full possession of their 
ancestral estates and privileges, its insistence on pri¬ 
vate ownership of the natural resources, its rigid fixity 
of occupation, fixity of residence and fixity of remun¬ 
eration of the rural worker, marks a return in land 
use to the feudal system in its modern version— 
monopoly capitalism. 

Yet Dr. Heske asserts that this is the only way out 
of ^‘the liberal capitalistic economy of the 19th cen¬ 
tury, with its laisses fairc philosophy, [which] has been 
followed by a demand for the extreme measures of a ,,- 
schematic State-controlled economy” (p, 104). This 
way out has involved the abolition of trade unions, the 
prohibition of collective bargaining and the breaking- 
up of all resistance on the part of the workers. For 
these safeguards, abstract concepts of ''individual 
enterprise as a social organism” and the principle of 
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leadership aiid confldential councils have be<^n substi¬ 
tuted. These are nothing but new social instruments 
for old ends, namely, the destruction of democracy. 

The author frankly admits that the principle of 
leadership means that “all power to make de<dsionH 
resides in the leader of the entorpriHi^i—the employer.'* 
In forest enterprises “the leader will be either tlie 
forest owner or the forest oHlcer'* (pp. 226 and 227). 
He also claims that the social interests of the worker 
have always been fairly well safeguarded in Clerman 
sustained-yield forest eriterpriw!, omitting to mention 
that the W’ornen and children art' forced to work in the 
forests because the head of the family is unable to earn 
a living wage. He fiirtlier fails to mention that since 
the adi’ent of the NSDAP the rural and forest workers 
have been deprivt'tl of almost all frmlom of rnoveinent, 
and have been subjected to tlie competition of unem¬ 
ployed from the cities. The “bounden duty” of such 
workers, riveted to the land, is to do whatever their 
seif-appointc<l “leaders” tell them to do. The bucolic 
paradiw which Dr. Ileske holds out as the ideal for 
us to emulate is thus nothing more than chattel slav¬ 
ery and feudal serfdom. 

How well tlie “leader principle” lias worked out may 
be gained from the fact that in the woods industry, 
for instance;, the average hourly rate of wagtrs for 
skilled labor, male and female, has dropped from 111.2 
Roichspfennig.s in 11131 to 79.3 Iteichsp fen nigs in 1036. 
For unskilled labor, it has been reduwd from 91.3 
Reichspfenniga in 1931 to 62.0 Keichspfenuigs in 
1936. (These figures are quoU>d from the National 
Industrial Conference Board’s rejiort “Economic De¬ 
velopment of Germany under National Socialism.” 
BtudyNo. 236, pp. 33*60. New York, N. Y.). Truly, 
“the concept of the new labor law finds a ready soil 
in German forest enterprises” (p. 230). It is, there¬ 
fore, somewhat understandable w^hy American fon^st 
owiiors would be interested in having this interpwta- 
tion of German forest conditions made available to 
American foresters. Why foresters, some of them high 


in the public service, should be active participants in 
helping to indoctrinate our forestry profession with 
this new ideology is much more difficult to understand 
or to explain. 

There is one peculiar deviation from the general 
spirit <if the book. This is the discussion of the “free¬ 
dom of science/* almost passionate in tone, which 
leaves mu<?h to the imagination and conj (nature of the 
reader. “An important, yes, an almost sacred funda¬ 
mental characteristic of science, including forestry 
science/* says Dr. Heske, “is freedom. Without free¬ 
dom, science becomes a farce.” And again, “The dis¬ 
covery of truth requires that science he absolutely free 
from e,onipulsion and tutelage, for the ways of science 
are detennined only by the search for truth, and must 
be neither anticipated nor influenced from without.*’ 
And so on for two and one-half pages (pp. 205-207), 
without a single reference to the status of science in 
Germany. 

This discussion is .sandwiched in between a rather 
glowing account of the status and scope of forestry 
science and one of forest research in Germany. It is 
followed by a chapter on forest educntioji, in which 
the author points out Germany’s advantages as a 
center for forest education for foreign students. 

A few pnge.s later, he states, “Thus far, the fear 
that the forestry authorities would cramp the profes- 
.sors engaged in directing res<‘arch with ti^oublesome 
instructions and thend)y encroach upon the freedom 
of research has proved groundless.*’ The implication, 
therefore, is that science in Germany i.s free and that 
the admonition to be “on guard to keep the endeaynrs 
of science free fro in partisan influences” is really 
meaiil only for ns. Or may it not be a spontaneous 
outcry of a tortured scientist’s soul (shade of Freud) 
protesting against making all sinence in Germany the 
hamhnaideu of inspired truth ! 

Haphakl Zon 

Univkrsity Farm, 

8t. Raul, Minn. 


SPECIAL ARTICLES 


THE CAPSULAR POLYSACCHARIDE OF THE 
TYPE XIV PNEUMOCOCCUS AND ITS RE¬ 
LATIONSHIP TO THE SPECIFIC SUB¬ 
STANCES OF HUMAN BLOOD 

EBcifiNTi.T in this journal, Finland and CumeiR have 
called attention to a immljer of untoward clinical reac¬ 
tions manifested by hemoglobinuria, and even death, 
following the intravenouB administration of Type XIV 
antipneumococcal horse serum. Examination of 19 
different specimens of horse sera of this type revealed 
in every instance agglutinins for human erythrocytes 
in titer, whereas only two of 41 specimens of sera 
ijl. Finland and E. C. Ournen, Bcibnce, 87: 417, 1938, 


of other types agglutinated human red blood cells in 
dilution of 1:20 or higher. This distinction is not 
shared by Type XIV rabbit Rcrum. 

Since the phenomenon of erythrocyte agglutination 
is peculiar to Type XIV antipneumococcal horse serum 
it was thought that nn investigation of the properties 
of the capsular polysaccharide of the Tyj)e XIV pneu¬ 
mococcus might reveal points of similarity with the 
blood group specific substances, and at the same time 
shed light upon the mechanism, whereby antipneu- 
mocoocal horse serum of this particular type aggluti¬ 
nates human er 3 rthrooyte«. 

Two possible explanations foi* the observed effects 
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on human red blood cells suggest themselves: (a) That 
the Type XIV Pneumococe4i«, owing to some peculi¬ 
arity in structural makeup, might adsorb selectively 
from the culture media sufficient blood group substance 
to act antigenetically in the horse to x>J^duce agglu¬ 
tinins against human erythrocytes, since it has been 
shown that the blood gi'oup A sp^illc substance is 
prt^nt in commercial peptone and broth media j'**- ® 
(6) that the chemical constitution of the Type XIV 
polysaccharide is sufficiently akin to the blood group 
substances to produce agglutinins against human eryth- 
roeytes, simultaneously with the production of type 
specific pneumococcal antibodies. The latter hypothe¬ 
sis st^emed more tenable, since it is somewhat gratui¬ 
tous to assume that adsorbt^d blood group A substance 
would thu;^ be rendered antigenic. Furthermore, if 
this were the case, the hemagglutinins engendered 
would be specilic^aily directed toward the eiytbrocytes 
of blood group A. 

With this concept in mind, the authors have pre¬ 
pared the specific capsular polysaccharide from Type 
XIV pneumococci in the following manner: A human 
strain of Type XIV pnenmococcus, recently isolated, 
was passed consecutively until O.I cc of an eight-hour 
culture was consistently'lethal for mice in from 8 to 
12 hours. Meat infusion broth, containing OJ per 
cent, dextrose and 1,0 per cent. Witters peptone, was 
seeded with a culture of this organism and, after six 
hours, the living bacteria were collected in a Sharpies 
centrifuge. The organisms from 50 liters of culture 
were resuspended in saline and allowed to autolyxe at 
37.5® C. for 72 hou7*s. The gram-negative bacterial 
detritus was removed by centrifugation and the clear 
supernatant liquid concentrated to 500 cc in veunuo. 
Protein was removed by adjusting the pH of the solu¬ 
tion to 3.78 followed by centrifugation. The specific 
polysaccharide was then precipitated by the addition 
of 1.5 volumes of alcohol. Solution and reprecipita¬ 
tion were repeated several times. The protein-free 
product was finally isolate<i as a white amorphous 
substance which showed the following properties: 

The substance was soluble in water to approximately 
I per cent. Te^ts for uronic acids were negative, as 
were protein tests with picric and trichloroacetic acids. 
Copper acetate, mercuric chloride and uranium nitrate 
caused no preeijntation. Partial precipitation oc¬ 
curred upon the addition of basic lead acetate and 
barium hydroxide solutions, and a heavy precipitation 
was obtained with tannic acid. The material gave 
negative biuret, ninhydrin, sulfosalicylic acid, Hop- 
kinfl-Cole, MiJlon^s and xanthoproteic reactions. The 
Molisch test was extremely strong, as were teats for 
amino sugars.** Analysis of a dried sample of pne 

» F. Schiff, ZHU fur Bakt, Bet. Abt 1, 94, 19SO. 

3 WalthcT F. Goebel, Jour, Basp. Med, (in press);f 


preparation showed: C 44,4 per cent.^ H 6.8 per cent., ^ 
N 5 per cent., acetyl 9,0 per c(mt,, reducing sugars 
(calculated as glucose) 74 per cent., amino sugar 62 
per cent., and specific rotation [«] d = +12.6. Serologi¬ 
cally, the material reacted with Type XIV antipneu- 
moeoccai horse and rabbit sera in dilutions as high 
as 1: 4,000,000. That the type specific polysaccharide 
is neither identical nor contaminated with the blood 
group A substance is evidenced by the fact that the 
bacterial polysaccharide does not appreciably inhibit 
the lysis of sheep cells when the latter are added to 
anti A serum in the presence of complement. 

The gi'oup A sub.staiice is the only specific sulwtance 
of the human blood cells which has been cantfnlly in¬ 
vestigated chemically, although recent studies of the 
remaining blood group substances reveal points of 
similarity.^' *’ A comparison of the properties of the 
Tyj^ XIV pneumococcus capsular polysaccharide with 
those of the blood gtx)up A specific substance isolated 
by Landsteiner from horse saliva^ and commercial 
pepsin* shows many points in common. Save for the 
biuret reaction, the group A substance gives almost 
identical qualitative tests and approaches closely in 
elementary analysis, acetyl content and .specific rota¬ 
tion the capsular polysaccharide of Type XIV pneu¬ 
mococcus. It would seem from the properties already 
described that the capsular polysoccliarido of Type 
XIV pneumococcus in its natural state, as a part of the 
intact bacterial cell, may well passess sufficient chem¬ 
ical and immunological relationship to the blood group 
specific substances to incite in the horse the formation 
of agglutinins for human erythrocytes, simultaneously 
with the production of otlier type specific antibodi^. 
An analogous situation exists in the common immuno¬ 
logical properties of the For-ssman substance and the 
polysaccharide derived from the Shiga bacillus, both 
of which in their antigenic forms incite the production 
of hemolysins for sheep erytbrocytefl and, as happens, 
act interchangeably in inhibiting the hemolysis of 
sheep cells.* 

In the case of the Type XIV pneumococcus these 
concepts are strongly supported by observations made 
in this laboratory, that the blood group A specific sub¬ 
stance gives a vigorous precipitin reaction in the cold 
with Type XIV antipneumococous horse serum, the 
reaction still being detectable in dilutions of 1 part in a 
million. In Type XIV antipneumococous rabbit serum, 

A, Bison and W. T. J. Morgan, Bidchom. Jour,^ 27: 
1824, 1933. 

b O. Hollauer, ZeiU, Imrmnforach,, 88: 114, 1934. 

fl J. K. Marrack, ''The Chemistry of Antigens and Anti- 
bodies,*’ p. 106, Medical Research Council Special Report, 
Seriea No. 230, London, 1938. 

» R l^ndsteinor, ^Owr. Mtd., 08: 185,1936. 

s K. liondst^no^ihid., 03; 818, 1930. 

»IC. Meyer and W. T. J. Morgan, Briu Jmr. Ekp,, 

1 «! 470 , 1935 . 
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however, no cross reaction with the specific blood 
group A substance occurSi even in the cold. This is 
further evidence of the greater specificity of the anti¬ 
bodies produced by the rabbit, as compared with those 
formed by the horse, and would seem to offer an ex¬ 
planation for the observation made by Finland and 
Cumen that Type XIV antipneuinococcus horse sera 
agglutinate human erythrocytes in high litre, whereas 
Typo XIV antipneuinot'occna rabbit sera do not. 

The rt^atiouship of the pneumococcus Type XTV 
specific polysaccharide to the bltXKl group specific 
substances is further substantiated by the fact that 
absorption of Ty|>e XIV nntipiieumococtjal horse serum 
with homologous polysaccharide removes the heinag- 
ghitinins for all blood groups. 

Further studios on the chemical nature of the Type 
XIV pneumococcus polysaccharide and its chemo-im- 
munological relationship to the blood group substances 
are in progress. 

In conclusion the authors wish to express their 
thanks to Dr. Karl Ijandsteiner for his generous 
counsel. 

CHARIiKS L. HOACJliANI) 

Paul B. Beeson 

Walthkr F. Goebel 

Hospital op the Hookepeller Institute 
POR Meutcal Krbkaroh 

ULTRA-VIOLET ABSORPTION SPECTRUM 
OF CATALASE 

The absi>rption spectrum of catalase obtaiu<?d fi-om 
horse liver shows maxima at 4090, 5050, 5400 and 
6220 A.^ The preparation in the air-driven quantity- 
iiltraccntrifuge® of solutions of catalase which appear 
to be homogeneous both upon ultracentrifugal“ and 
electrophoretic^ analysis has made possible the mea¬ 
surement of the absorption spectnun of the enzyme 
in the ultra-violet region. 

The curve shown in Fig. 1 was obtained with a small 
Hilger quartz spectrograph and a Spekker spectro¬ 
photometer. The light source was a tungsten steel 
spark. The curve shows maxima at about 2,750 and 
4,050 A, The peak at 2,750 A is due to the protein 
carrier of the enxyme, while the maximum at 4,050 A 
is caused primarily by the hetnin residue, A maximum 
in the ultra-violet region has previously been found in 
less highly purified catalase preparations,^ 

The values of the extinction coefficients at the two 
maxima, as calculated by the formula e iiiM r* 1**1 in«r 

* Jc'* D represents the obwirved optical den- 

> K. G. Stent, Jour. BM. Chem., 121: B«l, 1987. 

» R. G. Stem and B. W. 6. Wyeko«, Souswe®, 87: 18, 
m^Jour. BM, Chem., 124: 573, 1988. 

> TJitpabliahed. 

* &» G. Stem, Beit*. j)hy«ioi. Chem,, 212 : 207,1932. 

G, li. mi <f. E. Anatin, Jour, BM. Chem., 



Fw. 1. UJfcra-violct absorption curve of horgo liver 
catalase. Solvent, 4.10-3 M. Phosphate, pTI 8. Coiicen- 
trution of oiiKyrne, O.G mg. per cc; of porphyrin-bound 
iron, 8.7 30 « M, Abscissa, wavelength in Angstriim 
units; ordinate, optical density D-log lo/I). 

sity (stje J'ig. 1), d the tliickness of the absorption 
cell (I cm) and c the concentration of the enzyme in 
terms of niM Fe per lifer, are EswtA 185 and 
E4.Wa=:80,5.« 

In contrast to other hemin-coritaining proteins, such 
as hemoglobin, chloro<iruorin and the respiratory fer¬ 
ment, the Value of the extinction coefficient at 2,750 A, 
which is due to the protein comiionent, is greater than 
that at 4,050 A. This reversal in magnitude is proba¬ 
bly due to the fact that in hemoglobin the mass ratio 
of hemin to protein is 2,600/68,000, while in catalase 
it is 2,600/250,000,* thus diminishing the quantitative 
contribution to the light absorption made by the four 
porphyrin groups present in these molecules. The 
underlying assumption is that the total content in 
aromatic amino acids in these conjugated proteins is 
of the same order of magnitude. 

The visual examination of photographic plates ob¬ 
tained with the aid of a hydrogen discharge tube and 
R gmall Hilger quartz spectrograph reveals a band 
structure’^ typical for a globulin. There appear to be 
present bends due to tryptophane, tyrosine and phenyl- 

0 This value is lower than that previousl;^ reported on 
the basis of photo-electric spectrophotometrie records ob¬ 
tained from other enzyme preparations (see note 1), 

7 G. I, Lavin and J, H, iNorthrop, Jmr. Am:-Chem. Sac., 
57: 874, 1985; see also 0. B, Coulter, F. M* Stone and 
E* A. Kabat, /ont. Oeru 19 s 739,1936. 
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alanine. The verification of this observation by chemi¬ 
cal analysis will have to await the preparation of 
sufficient amounts of Jioino^eneous catalase. 

Kurt G. Sterk 
George I. Lavin 

Yale XInivkhsity School ot*’ Medioine, 

New Haven, ConnE('ticut, and ' 

The Rockeeelleii Institute for Medical 
Research, New York City 

THE ANTIGENIC STABILITY OF WESTERN 
EQUINE ENCEPHALOMYELITIS VIRUS 

It has recently^ been shown that an especially 
potent vaccine aj:^ainst equine encephalomyelitis can 
be prepared I'rom formalinized chickeji embryos. The 
solid immunity that can be conveyed both to puinea 
pigs and horses^ with such a vuccine provides a simple 
way of studying manj^ properties of the virus respon¬ 
sible for this disease. 

It is possible to deteiTuine in this fashion whether 
the virus remains the same from year to year and 
whether it is greatly altered by xiassage through dif¬ 
ferent animals' host.s. Sucli inlonnation is essential 
whenever w’e seek to protect by vaccination^ either with 
live or killed virus vaccines. It is especially important 
in the ease of encephalomyelitis, because two varieties 
are already known to exist in the United States. One 
is active ea.st, the other west of the Appalachian moun- 
taiiiB. By all tests those two strains are as unrelated 
antigenically as two different diseases; an animal im¬ 
munized to one has not lost any of its susceptibility to 
the other. We have been studying the homogeneity 
and stability of the western strain virus by testing the 
immunity of vaccinated animals to virus derived from 
as widely different sources as possible. 

The guinea pigs for these exx)eriments have been 
vaccinated with two 0.5 cc doses of chick embrj^o vac¬ 
cine injected snlKUtaneously at an interval of a week. 
Two weeks after the second injection their immunity 
has been tested by the intracerebral inoculation of 100 
to 1,000 lethal doses of virus. Previous experiraenP 
has shown that such animals are completely protected 
against massive intracerebral inoculation with the virus 
from which the vaccine was made. In our tests two 
vaccines have been employed. The viruses for both 
were derived from the brains of horses dying during 
the epidemi<* of 1933.*'* One has been passed uninter¬ 
ruptedly through guinea pigs, the other has been 
through both guinea pigs and horses. No differences 
in behavior could be seen between the two vaccines. 
Guinea pigs vaccinated with them have been inocu- 

1 J. W. Iteard, H. Finkclstehi, W. C. Sealy and B* W. 
G. Wyekoff, Hcience, 87: 89, 490, 1938. 

« B. M. Lyon and R. W. G. Wyekoff, reterinarff Medi¬ 
cine, 33: 408, 1938. 

* We are indebted to Dr. B. M. Lyon for these viruses. 


lated with the following strains of virus: (1) Guinea 
pig passage virus from 1933 brains; (2) the same 
vims after 00 egg embryo passages; (3) virus* from 
a 1933 brain after five years of uninteiuiipted mouse 
passage, and (4) 1937 field virus after several passages 
through guinea jiigs. One of these 1937 viruses^ was 
from Iowa, the other from Texas. The vaccinated 
animals have bi^en eorapJetely protected against each 
of these viruses. It is thus ap[»arent tliat the virus of 
westeni enct^pluilomyelitis has not been greatly altered 
in its antigenic structure by transfer to guinea pigs, 
mice and chicken embryos. The fact that u vaccine 
gave complete protection against viruses from localities 
as widely separated as Iowa and Texas roves that 
this disease is .substantially the same in different parts 
of the country in which it occurs; since vacduc nm<le 
with 1933 virus protects against 1937 viruses, we may 
be confident that vaccines made with previous years^ 
viru.ses will be effective against the disease that is now 
epidemic in several mid-westem Sf,at(!s and Canada. 

C. K. Beck 

Ralph VV. G. W vckoff 
J^edekle Laboratokies, Inc., 

Pearl River, N. Y, 

4 Wo are indobled to Dr. P, K. Olitzky, of the Rockofel¬ 
ler Institute, for this strain of virus. 

s These virus brjiins have lieen obtained from the Bm 
reau of Animal Industry, U. 8. Dcimrtincnt of Agricub 
ture, through the kindness of Dr. L. T. Oiltnev and Dr, 
M. 8. Bhahaii. 
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THE CHANGING VALUES OF SCIENCE* 

By Dr. R. C. WALLACE 

PRINOIPAL OF queen's IfNIVERSITY, KINGSTON, ONTARIO 


There is no need to elaborate the assertion that 
changes of emphasis are taking place in our time in 
the values of seieneei. This has been a matter of per¬ 
ception and of observation. Men whose responsibility 
it is to make contributions to the advancement of their 
own fields of science have felt the change. Others who 
arc not scientists have spoken about it, and have not 
infrequently misunderstood its meaning. It is a 
formidable task to endeavor to interpret the changes 
which are taking place, more particularly In^cause wo 
are in the middle of the current. We have not a posi¬ 
tion of objective independence. But it is of value to 
the speaker at least, whose day-by-day thinking is per¬ 
force confined to the field of educational valiuis, to 
clarify in his own mind the shift in emphasis and in 

^ TJbe Maiben Iieoture delivered at the meeting of the 
American AsAheiaMoa for the Advancement of Science, 
Ottawa* dtme AO, m8» 


meaning which science, as a tool of thought, i.s ex¬ 
periencing before our eyes. It may not be out of place 
to take the occasion of the Hector Maiben lecture, 
whicli you have honored me with the invitation to 
deliver, for the presentation of such thought on this 
subject as I may be able to place in coherent sequence. 
It is, after all, somewhat of a paradox that there 
should be any change of attitude in the scientific way 
of thinking. So much of the contribution of science in 
the lust three centuricvS is a i>€rmanent readjustment 
of the thought of mankind and is not subject to change. 
The rationalism of the scholastics of the middle ages 
gave way under the revolt of the Renaissance, and the 
growing demand for facing facts. It was this demand 
to the development of modem science, and 
to its great victories in the exploration of nature and 
the harnessing of her forces for the use of man. When 
he finished bis treatise on the ^Trineiples of PsyehoF 
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ogy/' Wiliam James wrote, herewith forge every 
wthe^eMV of irreducible and stubborn facts.” 
James’s was the scientific method. Since the time of 
Roger Bacon, the scientist has forged every sentence in 
the book of exploration “in the teeth of irreducible and 
stubborn facts.” He has persuaded the world to adopt 
the same method in all departmenfs of knowledge, no 
matter whether related to science or not. The his¬ 
torian, tlie sociologist, the psychologist, the theologian 
wrestle with stubborn and irreducible facta because 
the scientist has shown in his field of work that they 
must be faced and accounted for. There has grown 
up an attitude of intellectual honesty which has had a 
cathartic value in clearing away the unrealities w’hich 
had worked themselves into the rationalism of the pre- 
Renaissance period. 

Fuilher, there has developed under the hand of the 
scientist a technique of obtaining the pertinent facts. 
Facts do not come of themselves. They must be sought 
for under controlled conditions, or under conditions 
which, if not controllable, are fully understood. The 
experimental sciences have provided the means where¬ 
with to ascertain facts under controlled conditions. 
They have had their special sphere ip the physical 
realm; but the biologist has used the experiment with 
amazing success in the less easily controllable field in 
which he operates. In the sciences which deal with 
man, and in social .studies of all kinds, the experiment 
is less readily applicable, and the student is forced 
back on the study of the conditions under which the 
data accumulate. These conditions may be unplanned, 
but they must be known. The scientist has shown how 
to disentangle the significant conditions from the ad¬ 
ventitious. He has placed facts in their setting in the 
flow of events. 

In this whole prot^es^s an intellectual habit has been 
created. Through the path of science we may not yet 
have traveled far in answer to the quest of the “why,” 
but we have gone vei'y far in satisfying the question as 
to the “how.” We have acquired the habit of mind— 
and it has become almost intuitive—of finding out 
under what conditions this or that thing takes place. 
We assume an orderly process in nature; and we 
determine the order in each particular cinetuustance. 
Within the limits in which scientists work, the a4s^8ump- 
tions have been justified in a practical way by the 
results. Science has acquired a prestige in the modern 
world, not so much from its intellectual attitude, but 
because of the contributions which the scientist has 
made to the amenities of living. In the things that we 
eat and drink, in the clothing wherewith wo cover our¬ 
selves, in our communication and our traveling, in our 
amusements and our recreations, we lean on the seien* 
tist at every turn. He lias become indispensable. In 
his understanding of nature’s laws-and in his u»ing of 
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the knowledge to the satisfying of the needs and the 
desires of man, he has shown results which convince. 
He has become respectable and even respected. A 
practical age demands a sign which it can understand. 
That sign has been given with convincing iteration. 

It seemed in the nature of the case inevitable that 
the new tool and the new method of science should 
give rise to a mechanistic conception of nature’s proc¬ 
esses, whether in the inanimate or in the animate 
sphere. ^Under similar conditions, similar phenomena 
occurred. The physicist would be prepared to go even 
further, for his is, from the experimental side, the most 
exact of the sciences. His formulation would be: 
Under the same conditions, the some phenomena occur. 
Precisely the same conditions do not occur; nor can 
they be made to occur by oven the moat skilful experi¬ 
menter. But the basic conception of the uniformity 
of nature’s processes has served the scientist so well 
as a working philosophy that it has been taken to be, 
to all intents and pnrjmses, a fundamental truth. 
Without it, all experiments would cease; for results 
could have no meaning. And it was of purely philo¬ 
sophic interest whether certain conditions caused cer¬ 
tain phenomena to occur, or whether, as Hume would 
have it, the relationship is simply that of time sequence. 
To the scientist it was enough that he could count on 
the sequence, and it was simpler to use the phraseology 
of cause and effexst. Such a system, closed and com¬ 
plete, works as a machine. There may be an awkward 
question as to the winding up at the beginning; and 
there have been the prophets who foresee an eventual 
running down to a dead stop; but for our time it goes, 
and goes inevitably by the force within itself. Not only 
in the physical world is this the case. The biological 
processes are pfijMsical and chemical; even the mental 
processes in man himself have a physical and chemical 
background. It has seemed logical, therefore, to many 
biologists and psychologists that the mechanism of the 
physical world operates with the same rigidity and 
inevitability in the living processes and in man him¬ 
self. The behavioriflts are the legitimate offspring of 
the mechanists. And if in the social relationships the 
operation of the mechanical principle has not yet been 
so clearly established as in inanimate nature, there has 
been the feeling that this is only because the factors 
are less easily analyzed, and that with the development 
of the social sciences the principle will be found to 
operate with the inevitability which is displayed else- 
whei«. The work of classification and analysis goea > 
on. The statistician accumulates data in the field of 
sociology. Meastirement has invaded the preserves o| 
the educationist. There is no realm so intangible that 
the scientific tool lUay not find a hard surface on whkh 
to operate. There is no human problem so compte;]^ 
as mbny think, that it may not resolve 
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bid the ordinary phenomena of causal conditions 
within the system, and the inevitable oonflequences of 
those conditions—in a word, a system working within 
itself in a mechanical process as rigid and unalterable 
as the movements of a clock under the force of its 
mainspring. 

And yet, we have somehow felt not quite satisfied. 
The authority of science has been too convincing for 
complete conviction. It has overreached itself, and is 
in danger of falling on the other side. Good men 
suffer not infrequently from the excess of their virtues. 
Their goodness is too overpowering to be altogether 
real. In similar fashion, the underlying assumptions 
of the scientific method have been too complete to meet 
the case. They have left no room for anything else, 
and there is something else which the methods of 
science fail to elucidate. That is the reason for the 
reorientation and revaluation which is taking place 
fo-day. In this readjustment the scientists are joining 
hands with the philosophers; for the task belongs not 
to science, nor to philosophy, but to science and phi¬ 
losophy together. 

Overemphasis is something to which the mind is 
prone; and it is, to our way of thinking, a question 
of overemphasis with which we are dealing in the 
development and use of the scientillc tool. We have 
boon passing through a period of depression, w-hich 
has given special Bignifieanco to the dependence of 
man on his economic settifig. If we were to judge 
from the discussions and the literature of tlie past 
eight years, we would be led to the conclusion that 
man is primarily concerned about, and iuduencod by, 
his economic relationships. We would be led to sub¬ 
scribe to the premises on which Marx erected his politi¬ 
cal philosophy. And yet we know that this is not the 
truth of the case. There are other, and more funda¬ 
mental, springs of life and conduct than the economic. 
We have been under the spell of the overemphasis of 
a phase of the truth; and we are only gradually com¬ 
ing back to a sounder baJance, So in the changing 
emphasis in the religious life, where in one age the 
dogjuatic formulation is all-important, in another the 
social gospel prevails, in another the mystical ap¬ 
proach. It seems difficult—indeed it may not be pos¬ 
sible—to maintain tlirough the ages an even balance. 
Truth seems to unfold itself by exposing tlie falsity 
of the over-fttatement of positions, which, within their 
own limits, are true. 

There is a growing doubt as to the applicability of 
the ftcientifle method in the study of human affairs, to 
the extent at least to which it has been used in the last 
quarter of a oentury. It is this doubt, as much as the 
recent disooveries in subatomie physics, which has 
raised the question is before us this evening. It 
saying a great bodSy of facts 


which can be aocumulated, tested, analyzed, tabulated. 
These facts clarify situations otherwise vague, about 
which opinions are accustomed to be formed without 
the support of the necessary data. This process is 
essential; and only the trained scientist can do this 
work. But those among ub who have to deal with some 
of the mental and emotional expressions of human 
activity have not felt assured. To take, for example, 
the field of education. Much has been done, and some 
of it of real value, in analyzing objectives and apti¬ 
tudes and the specific valuCvS of this or that educational 
tool in developing the aptitudes which are needed for 
the various ])rofessions or vocations. In these inves¬ 
tigations the scientific method and technique have been 
employed. The work has clarified tlie situation. It 
has given a sense of precision to an otherwise somewhat 
nebulous subject. But one is left with the feeling that 
there are values in education—and these the most im¬ 
portant—^that elude the pan of the balance. They are 
imponderable, but they are very real. Any one who 
has come under the influence of an inspiring teacher 
knows the tilings whereof I speak. They are the things 
which are felt, not said; and they are of the very 
essence of a liberal education. They are far beyond 
the power of analysis of the acienti.st, but they are 
understood by the scientist as a man. So too, foi* in¬ 
stance, in the progress of the study of sociology. Very 
much of real value has bi^en accomplished by the de¬ 
tailed statistical studies which have been made in recent 
years. We understand better, and in u quantitative 
way, how people are affected in the mass by opinions 
and movements and habits. W’e are thrown back, how¬ 
ever, on the fact that while in a general way mass 
movements may appear to be reduced to a quantitative 
basis, the individual unit is a human being of unpre¬ 
dictable responses and reactions; and there are values 
in sociology as in educatioq which elude the precision 
methods of the scientist. In economics, too, the con¬ 
viction grows on tlie layman that the discrepancies 
betMcen theory and fact which have been in evidence 
in recent years are to be explained by the consideration 
that economic laws work not m vacuo but in and 
through human beings, who refuse to be treated aa 
thougli they were robots working under purely 
mechanical forces. 

Is it the cose that the difficulty lies, not in the in¬ 
competence of science in this field of human affairs, 
but in the lack of knowledge of the coroplieaied factors 
which operate in human life and thinking and conductf 
Is there not bo much to be explored before we can aay 
so peremptorily that there arc areas beyond the limit 
of scientific analysis f Will not the rapidly advancing 
knowledge of psychological proceeses change the situa¬ 
tion f Can the scientist go fonvard at all unless on 
the hypothesis that the scientific method is appUcatdef 
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Or, on the other hand, are there values whieh are be¬ 
yond the reaeh of the scientist qua scientist, and of 
which his method has no means of assessing the valid¬ 
ity t This is the fundamental question; and we have 
discussed the human problem first because the question 
has arisen in many minds in recent years. There are 
scientists not a few who feel that as scientists they 
must go forward on the assumption that there are open 
fields still to be cultivated, but as men feel that there 
are regions, the door to Avhich they will not be able to 
unlock by the key which science provides. 

We shall return to this question. But what is the 
situation in the inorganic world, where the problems 
of life, ever more complicated as we ascend to the level 
of man, do not confuse the issue? Are there limita¬ 
tions here as well which have to be understood and 
defined; and what is the basis for establishing such 
limitations ? 

It would be incorrect to .say that such limitations 
have been establislied. It would be nearer the truth to 
say that tliere arc probably limitations. A quarter of 
a century ago a statement of even such a tentative 
nature might not have met with general support. The 
reason for the change is in the newer developmefit of 
nuclear physics, where the principle of indetermi¬ 
nacy and the unpredictable movement of the electron 
around its nucleus have raised questions as to the 
rigidity of the physical mechanism. The reduction of 
any physical phenomena to a law of averages, in 
which the action of the individual particle, no matter 
how small, is not possible to predict, weakens the basis 
on which physical science has been built. Such a ijro- 
cedure may be useful in relating together the Jaws of 
the physical world, derived as statistical averages, with 
the laws of human beliavior; but it does not strengthen 
the hands of the scientist who has been accustomed to 
work on the implicit assuQiption of rigid causality in 
the phenomena of nature. 

Are we justified in basing philosophical conclusions 
on these newer findings in ultramolecular physics which 
seem to carry with them a certain air of indetermi¬ 
nacy? May it not bo that further work will discover 
the factors which infiuenco the movements which are 
at present unpredictable? Or must wo accept the 
position and guide ourselves accordingly? It would 
seem to be dangerous to go far on the strength of'data 
derived from the operation of non-ob.servabk phe¬ 
nomena. It might seem more advisable to urge caution 
in drawing concluHions until a closer approach has been 
made to the matter at issue. In the stream of litera¬ 
ture which has poured forth oxi the subject in roe^t 
years, however, there has been general aceeptltiioe of 
the position that a new orientation is needed in our 
approach to the physical world, and that the seientist 
mast guide himself accordingly. Let us examine some 


of the more important oontributione which have been 
made towards an understanding of the world in this 
new getting, 

Eddington accepts the indeterminacy which the 
modern findings of physics have proclaimed, and wil^ 
it, as a necessary consequence, the relegating of the 
principle of causality to the dustheap. This is not to 
say, however, that it is a world of chaos with which 
we have to deal. Eddington does not go so far as to 
say that there may be a principle of volition in inani- 
niat<? nature akin to that which he accepts in the realm 
of human consciousness. He bases his eoneeption of 
the orderliness which may exist in nature on the statis¬ 
tical laws which hold good for nature^s processes in 
the mass, whatever may be the capricious action of the 
minute individuals which make up the mass. It is the 
orderliness of the mortality rates of human beings, 
accurate for the purpose of insurance companies, but 
of no value to you or to me in forecasting our own 
span of life. But to him there is a world beyond those 
pointer readings which alone represent in our con¬ 
sciousness the expression of nature’s working. The 
data of science are symbols of that of which we can not 
be conscious and which we are unable to apprehend. 
There ia a mystical background in nature and in man 
which Eddington interprets, not ns a scientist, but as 
a poet. Therein lie both the intangibility and the 
charm of much tliat he has written. 

Eddington is a scientist with a philosophical out¬ 
look. Whitehead is a philosopher with a mathematical 
background. The approach of Whitehead is a differ¬ 
ent one to that of Eddington. Eddingtonconeom is 
to make clear the limitations under which the scion tint 
works, and the reality of that other world, known only 
to our own congeiousneBB and what we know of the 
consciousness of others, in which the intangible valura 
bold sway. It is in effect a dualism, on the one hand 
of pointer readings which we build up into our body 
of scientific knowledge, on the other hand of values 
which come to us through other channels, but which 
commend themselves as enduring realities. Whitehead 
sees the special area in which the scientist works, but 
his concern is primarily to integrate this world of the 
scientist into the larger whole. He seeks for a repre¬ 
sentation of reality into which the inorganic and the 
organic world fit without distinction and without 
separation. To Whitehead all nature is an organism, 
of which that part known to science is only a part, 
but nevertheless an outward evidence of the inward V 
whole. That nature is on integrated organism is an 
assumption which the philosopher, whose function it 
is to look out on truth in its most universal significance, 
may readily take as a premise to his thinking. It is 
the attitude of fhe poet, to whom nil outward expm- 
aitm in nature is an indication of mi inward 
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which pfiarrades the world, and gives it meaning. It is 
no easy task for the uninitiated reader to understand 
the way in which Whitehead's organism functions. It 
is less dif&cult to understand that in the ultimate 
analyais there may be a harmony in which mere arbi¬ 
trariness has no part; and in Whitehead's words “to 
know that the system includes the harmony of logical 
rationality, and the haimony of esthetic achievement: 
to know that while the harmony of logic lies uj)on the 
universe as an iron necessity, the esthetic harmony 
stands before it as a living ideal moulding the general 
flux in its broken progress towards liner, subtler 
issues.” 

It would serve little purpose to discuss all tlie inter¬ 
pretations of the world of nature and of man which 
have been given to us in recent years. May I limit our 
attention to one other, from a man with a scientific 
background very similar to that of Eddington. Her¬ 
bert Dingle is unsympathetic to the positions taken 
Iwith by Eddington and by Whitehead. Eddington he 
finds to be illogical in tJiat he has taken the position 
that “the only subject presented to me for study is 
the content of my consciousnesH,” while he has at the 
same time admitted the reality of the externaJ world 
on which the scientist operates. He has thus be«*n 
disposed to attribute an element of the mysterious 
and mystical to this outside world, because it is out¬ 
side the realm of consciousness, Dingle considers this 
to be an unnecessary consequence of inadequate pre¬ 
mises. Whitehead's assumption, on the other hand, 
that there is an organism in nature which rationalizes 
in itself all that is perceived and all that is felt, Dingle 
considers to be on assumption without proof. As a 
scientist he feels that, while ultimately this may be 
found to be the case, it can not be assumed in advance. 
His plan is to build up, if the facts justify it, a basis 
of rationality in the more limited areas which ai*e 
available for exploration with the limited inejius at 
our disposal, and to work outwards from this central 
nucleus until eventually a field thooiy may be devel¬ 
oped which will rationalize the whole of nature. Ein¬ 
stein has gone part of the way in this direction in his 
field theory of gi'avitation. Dingle takes the i)osition 
that in the ordinary world of everyday experience 
causality rules, and common-sense judgments are 
found. The scientist, however, deals with concepts, 
idealised from the oommon-seuse everyday world; and 
in the world of concepts time has no meaning, and 
causality consequently has no validity. The electron 
is a concept, mass is a concept, light is a concept. 
The function of the scientist is to interpret the 
memory of experienoes by concepts and to correlate 
these concepts into ever-widening wholes. Science 
abstracts from the world o£^ experience. The more 
^ alistrftotion, the Imm the sense of reality 
in the concept which is created. 


I am reminded, as 1 ponder over the position taken 
by this able astrophysicist, of a conversation with a 
prominent member of the somewhat revolutionary 
group of Canadian artists, popularly known as the 
School of Seven. The discussion was on the repre¬ 
sentation of a tree which stood prominently in the 
center of a bare north era landscape. To me the tree 
was unreal and almost fantastic*. As a lover of nature 
I registered my protest. It >vas explained to me that 
thft function of the artist is to see an uiner signifi¬ 
cance, to abstract it from the setting and to depict it 
by itself alone. So too, it was stated, the poet finds 
an inner significance, separates it from its extraneous 
environment and presents it as a central truth, inde¬ 
pendent and alone. Somewhat the same method, if 
one interprets Dingle iiright, is adopted by the scien¬ 
tist. The concept of the electron, like that of the tree 
in the Canadian painting, stands isolated and unreal 
to the world of experience. It is a symbol of a central 
truth; true in essence, but symbolic when viewed from 
the position of the ordinary world ol.’ everyday ex¬ 
perience. 

These three interpretations of the validity of the 
scientific method, sketchy and incomplete though this 
]>r<^sentntion of them necessarily is, are ]>rofouiidly 
sigaiiicant. It is to l>e expected that there will be no 
unanimity in the api^roach to truth; and Eddington, 
Whitehead and Dingle are far apart in their inter¬ 
pretations. Man gropes for the ultima to, and groping 
means exploration in all directions. But they have 
things in common, and two of them seem to cull for 
special emphasis in a discussion of the values of science 
to a modern world. 

It is very evident, in the first place, that the rigidly 
mechanistic conception of the universe, as it appeared 
to an earlier generation of scientists, bos lost its force 
to-day. It is not in the thinking of the men to whom 
I have referred, nor to others of similar stature who, 
too, have gone deeply into the subject. This change 
has taken place partly because scientists arc not pre¬ 
pared to insist on the principle of causality in the face 
of the recent flndinge in nuclear physics; but mainly 
because they are doubtful whetlier the method of the 
scientist is adequate to determine the whole of the 
processes of nature, even ui the purely physical realm. 
There are many who would feel that, when further 
knowledge has been gained, the mechotiical principle 
may yet prove to be the most adequate interpretation. 
Thm’o are few who would take the position that it is the 
only interpretation of the phenomena of the inanimate 
and animate world. 

.. second place, there is a growing tendency to 

treat nature as a whole and to make no separation be¬ 
tween the inanimate and animate world. Whatever 
explanation will ultimately be found to be adequate 
must prove to be adequate for the living and non-liv- 
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ing tflike. The meehaDists endeavored to apply this 
p3rixiciple to the whole of nature, and in so doing re¬ 
duced man to an automaton. Freedom of choice dis¬ 
appeared in tho process; and reason has rebelled 
against this explanation of the springs of our being. 
But it is feit that there must be a principle of rational 
operation of the world, and that man in all his activi¬ 
ties, physical, intellectual, spiritual, will be found to 
fit into the plan as well as docs the growing ctystal. 
If there is not a closed system self-dotcmnning and 
working ns docs a machine, there must bci a rational 
system, which tlic mind of man may yet be able to 
understand. The idiilosopher assumes that such a 
comprehensive system exists; the scientist feels that 
the proven area of rational operation is widening, and 
may some day include the universe in its scope. 

These two positions, which seem to be representa¬ 
tive of the thinking of our time, namely, that the 
mechanistic conception of the world is inadequate and 
that there will in all likelihood be found to be a 
rational basis applying to the inanimate and animate 
world alike^—these positions have been taken because 
of a sense of values which has found inadequate inter¬ 
pretation under the old regime. Paddington has illus¬ 
trated this sense of values in a memorable passage in 
which he describes his inner satisfaction in the con¬ 
templation of the ripples on the surface of a lake, 
touched by the afternoon sun; and by contrast his 
intellectual process in formulating the motion of the 
waves into a differential equation. Esthetic values 
seem to stand apart from the formulae of science. 
They must he accounted for. They must be accounted 
for in a wider synthesis in which science plays a 
fundamental part. And they must be accounted for 
not as an experience of human consciousness only. 
The glory of the afternoon sun over a lake in the 
northern woods, when it would seem that the very 
gates of heaven are rolled ajar and a fleeting glance 
is peimittcd of the eternal Presence—that glory is not 
in the mind of the worshipper only, and of no reality 
unless there is human consciousness to feel it. It is 
a value in nature, which goes back to a time when 
there was no human eye to perceive; it will be there 
when the procession of human beings has trod across 
this fleeting stage of time, and made the final bow to 
the audience of the stars. The quality of beauty re¬ 
sides in the essential fitness of things themselves, as 
in the mind attuned to perceive that fitness. The 
deeper values are universal, in and through nature, of 
which man is only a part. It is the groat task of 
science to integrate these eternal values into a rational 
whole with tlie external phenomena of nature with 
which science has l)een hitherto more immediately con¬ 
ceited. Ultimately there can be no conflict; there can 
not even be a dualism. If truth has any meanings it 


is that there is one truth, expressed it may be through 
many aspects, but blending into a unified whole. The 
tools adequate for the work of delving for this compre^ 
hensive truth must be shaped for the hands both of 
the scientist and the philosopher, for they must work 
together in this great quest. 

In all our thinking we come back to the human sci¬ 
ences. It is in the realm of human activity and human 
aspirations that the ultimate test will be made. I 
have already indicated in the discussion that it is here 
that the gap between the findings of science and tho 
whole truth has been felt to bo greatest. It is here 
that the need for a clear understanding is most urgent. 
In the need for clearer thought as to ultimate values 
which we call good, whether in personal or social rela¬ 
tionships, whether as formulated by legislation or by 
an inner moral law which finds no expression in words, 
can we advance to clearer criteria by the well-tried 
method which science has so successfully pursued else¬ 
where, or must we always be content to say, as the 
Earl of liistowel has recently said: **Here we turn for 
guidance, not to science but to the beating of our own 
hearts and to those great books of poetry, philosophy, 
and rtdigion in which the finest of men have recorded 
what life could give in its highest, and happiest and 
most vivid moments. The sixth book of Platons Re¬ 
public, the thirteenth chapter of St. Paul's first letter 
to the people of Corinth, tho Sermon preached by 
Jesus on the Mount-^such brief communications as 
these are a better training-ground for those who would 
direct the affairs of nationa than all the voluminous 
writings of Einstein, a Pavlov, or a Freud"? 

In this problem of values, as McDougall has pointed 
out, we face the question not only and not so much of 
the "how" but of the "why" and '‘to what end." 
Evaluation involves purpose and direction; and it is 
there that the persistent question is being asked. 

**0, I wad like to ken/’ to the beggarwife says I 
* * The reason o * tho cause an ’ tlie wherefore o' tho why 

WP mony anithor riddle brings the tear into my a’e." 
**It^s gey an* easy speirin,'’ says the beggarwife to me. 

The questions will up, and the human heart demands 
an answer. The answer is not easy, "It's gey an' 
easy speirin.” The scientist has been concerned with 
the "how." He has confined himself to it He baa 
achieved great success in it. But ho is beginning to 
realize that, somehow, the “how" and the *Svhy" are 
inextricably bound up together, and the answer to tb«v:^^ 
one involves an answer to the other. Ends and means 
are tied up in the same bundle of life. If he can ded 
with means alone as a scientist he must deal with endb 
as a man; but he would wish to use his ability and 
technique as a scientist, in the whole field, dnd uof in 
a port. Here is the attitude of the j'otmget 
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the 1 quote from ^^Human Affairs/’ ^^Scienoe 
is not a device for making self-iHling fountain pens. 
Science unveils a new order of values» it demands 
anotiier way of living. With its vast concept of bt^ing 
we may cast a new mould for the shaping of action. 
For there is an intrinsic beauty in the architecture of 
scientilic thought, an intrinsic worth in acquiring its 
realistic type of thinking, a superb ethical discipline 
in the impersonal quality of its ends. To spread the 
Bcicivtiflc spirit in the community is a need of the first 
importance. We must infuse the neutrality of science 
into the partiality of human affairs. We must leaven 
the menUility of our age, still heavy with individual¬ 
istic and archaic inodes of thought, with the rationale 
of science. How else, if not by such an attitude, can 
the supwmely urgent innovations so patiently con¬ 
trived by the human sciences be made available f” 
And again, ‘‘We believe that the human race has only 
begun to unfold the infinite range of its possibilities.” 

There is no lack of confidence here. There is the 
ring of the optimism of youth, aware of the ground 
which has to be conquered. The nature of man re* 
(juirea the discipline which comes from the objectivity 
of science. The cravings of the human spirit have to 
be submitted to the corrective of the process of facing 
facts as they are or os they will yet be ascertained to 
be. Science provides a pattern of thought, to which 
if man would submit himself much of the shortsighted¬ 
ness and unwisdom of man and the structure of soci¬ 
ety which he has built up would disappear. These 
statements will command assent And, if, further, 
the scientist, the moralist, the philosopher and the 
mystic dan together search out the heights to which 
man is capable of climbing, the task of mapping out 
the path by which the toilsome and laborious ascent 
may be made is not beyond the power of science, in 
its wider sense, to perform. 

In all this groping of science toward wider human 
contacts, what is the responsibility of those among us 
who are concerned with the education of young men 
and women, and with the validity of the means of 
education which lie to handt Where does science now 
stand in the scheme of education for the needs of the 
world of our time and of the time of the generation 
that is to follow usT This is a question which has 
been in the background of ray thinking as I have en¬ 
deavored to paint the picture of the values of science 
os they appear to me in their changing form. 

Two things impress themselves on me. The first is 
that the method and the attitude of science are indis¬ 
pensable for modem life and thought No young men 
or women are equipped for life without that back¬ 
ground, for they will live ^ir lives in an atmosphere 
pennea^d with that outlook and that method. With¬ 


out this equipment they are as passive spectators look¬ 
ing out on the active stream of life as it goes past, 
for they have not the technique to understand the sig¬ 
nificance of the pioeesses of modem civilization. This 
is not to say that we an- sound in all our procedure. 
The time has come, in my judgment, to <iuestion the 
value of the large amount of time which those who 
are not to be scientists spend in the laboratories of 
our modern univemtie^. It is not improbable that 
more might be gained by obsen’ation of the method 
and the enthusiasm of the able teacher of science. 
But that method and that enthusiasm must in some 
measure be imparted to all who are to take their share 
in the work of our modem world. 

The second consideration—and it is even more 
fundamental—is that this kind of education is not 
enough for our time. It is imperative that the young 
scientist should know something of the problems of 
the psychologist, the philosopher, the economist, the 
sociologist and the statesman. Not that he should be 
familiar with the details of those vast fields; that is 
not humanly possible. But it is possible, and it is 
necessary, that he familiarize himself with one of the 
realms of human relationships and feelings, in order 
that he may place his science in its setting for modem 
needs. The value and the influence of the man who 
works completely apart from, and without knowledge 
of, the deeper movements of mankind, grows less with 
the passing years; for he at least will play no part in 
that widening influence which science must exert on 
the solution of the problems which confront the human 
race. In this matter we are in grave danger. One 
contemplates with disquiet and apprehension the in¬ 
creasing stream of narrow specialists who issue from 
the institutions of learning into a world that is seek¬ 
ing for other counsel than they con give. We need 
the men who are imbued with the scientific spirit and 
who have access to the inner courts of the temple of 
the mind and the spirit of man. That kind of man 
must be cultivated in our halls of leaming. Can it 
be that we are failing in our task? 

We go forward in the faith tliat truth is universal, 
and that ever-widening areas will be mapped and ex¬ 
plored. It is a small island from which we set out to 
chart that great sea. If science is to be our instru¬ 
ment, it must be capable of meeting heavy demands. 
For we will voyage into the infinite, beyond the last 
horizon. 

^From this wave-washed mound 
Unto the farthest flood-brim look with me; 

Then reach on with tliy thoughts till both bo drowned; 
Miles and miles distant though the last line be, 

And though thy soul sail leagues and leagues beyond— 
Still, leagues beyond those leagues there is more sea*’ 
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JAMES LAWRENCE KELLOGG 

On July 8, 1938, James L. Kello^, professor emeri¬ 
tus of biology in Williams College, died at his home 
in Williamstown, Mass*, after more than a year of 
serious illness. He was in iiis seventy-second year, 
having been born at Kewanee, Ill., on Septemlier 15, 
1866. He received the H.S. degree from Olivet College 
(Mich.) in 1888, while Hermon C. Bumpus was pro¬ 
fessor of biology there, and this association was an 
important factor in his choice of biology as a profes¬ 
sion. He went from Olivet to Johns Hopkins Univer¬ 
sity, from w’hich institution he received the degree of 
Ph.D. in 1892. The honorary degree of A.M. was con¬ 
ferred upon him by Williams College in 1900, when 
he had become a member of its faculty. 

After receiving the doctor’s degree at Johns Hopkins 
he was for seven years professor of biology in Olivet 
College (1892-99). From 1899 to 1903 he was assist¬ 
ant professor of biology at Williams College and from 
1903 to 1934 he was professor of biology and head 
of the department there, in succession to Professor 
Samuel F. Clarke. In 1934, at his own request, he 
retired from active teacdiing and became professor 
emeritus. 

During the long services of Professor Clarke, Wil¬ 
liams College was noted for its excellent record in its 
undergraduate training of biologists. Into this Wil¬ 
liams atmosphere and environment Dr. Kellogg, an 
outsider, came after his years at Olivet College, and 
it is eloquent testimony to his abilities as a teacher 
and his qualities as a man that he maintained the high 
reputation of the department of biology. On the 25th 
anniversary of his coming to Williams his former 
‘ students united in a iestinionial of their high regard 
for him in the presentation of a watch and a sum 
of money. From some of the many letters to the 
‘committee arranging the testimonial, I select the fol¬ 
lowing expres,sions of esteem; "I do not know of any 
man to whom I feci that I owe more*’; ‘1 have a 
peculiar and lasting aftection for Dr. Kellogg”; “No 
man of my day did more for me”; “He is by far the 
most inspiring teacher I have come in contact with.” 
Similar testimony to his success as a teacher is con¬ 
tained in a letter from President Garfield in reply to 
Dr. Kellogg’s request to retire from active serviee at 
the close of the academic year in 1934, a part of which 
I quote: “Permit me to say to you quite simply and 
directly that as a Williams man I appreciate sincerely 
the long and very excellent service that you have given 
to the College. I know with what affection you Are 
regarded by a great host of those who studied under 
you, and you know of their affection for it has been 
manifested in many ways.” The Williams Alumni Rc- 


mew for April, 1934, published a new photograph of 
Dr. Kellogg and a detailed story of his life, and.oom^ 
men ting on his announced retirement after thirty-five 
years of service there, said: “Is it any wonder that 
such men os Samuel Fesnenden Clarke, James Ingra¬ 
ham }*ecJc and James Lawrence Kellogg oaptivatef] and 
held the lifo-loiig interest, with the love and affection, 
of huncljods of students t Is it any wonder that the 
older established sciences—astronomy, physics, chem¬ 
istry—yielded in popularity to biology I” 

He was first of all a teacher, and to this work he 
devoted most of his energies. His lectures were pre¬ 
pared with care and given with an enthusiasm and 
intensity that loft a lasting impression on his hearers. 
This devotion to his students left him only the fag 
ends of his time for research, practically all of which 
was done during summer vacations. His research pub¬ 
lications, while not numerous, are all marked by 
meticulous care in observation, illustration and de¬ 
scription. His fii'st important paper was on the 
“Morphology of Lameliibranch MolJusks,” which was 
undertaken at the suggestion of Professor W. K. 
Brooks a.s a subject for his doctor’s thesis. It was 
published in the Bulletin of the TJ, S. Fish Commis¬ 
sion in 1892 and consists of some fifty pages of text 
and one hundred figures on the anatomy and histology 
of laraellibranchs, particular attention being given to 
the structure and phylogeny of the gills. This work 
determined the direction of all his further researches, 
which were devoted entirely to this group of mollnsks. 

In 1898 he was invited by Dr. Bumpus, then pro¬ 
fessor of biology at Brown University and a member 
of the Rhode Island State Fish Commission, to imd^- 
take a study of the life bistory of the common clam, 
together with the problem and possibilities of clam 
culture. This work was publisiicd in the Report of 
the Commissioners in 1899 and appeared in more 
extended form in the Bulletin of the U. S. Fish Com¬ 
mission for 1899. Again in the last-named series he 
published in 1904 a valuable paper on the conditions 
governing existence and growth of the soft clam {Mpa 
arenaria). The possibility of utilizing large areas of 
tide fiats for clam culture was emphasized in these and 
later publications. In 1901 he made a study of the 
clam and scallop industries of New York state and 
again in 1905 a study of the feeding habits and growth 
of the hard clam (Fenus mercenaria)^ both of Whidi 
were published in the BiUletin of the N. Y. State 
Museum for the years named. In 1905 he made a 
similar study of the marine food mollusks of Louisiana, 
which was published from the Gulf Biological Btatkm 
of Cameron, La. 

His recognized leadership in this field led to his 
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being invited to prepare a book for the American 
Nature Seriea (Henry Holt and Co.) on “Shell-Fish 
Industries.” This book of 360 pages and 67 figures 
was published in 1010. It is charmingly written and 
is olear^ humorous, literary and withal genuinely scien¬ 
tific. Naturally the story of the oyster occupies most 
of the book> namely, twelve chapters out of twenty- 
two. Other chapters deal with clams, scallops and 
general topics, such us anatomy, development, physiol¬ 
ogy, sea fanning, interrelations of organisms, adapta¬ 
tions and design, etc. His last and in many respects 
most valuable original scientific contribution was on 
the “Ciliiiry Mechanisms of Lamellibranchs” {Jour. 
Morph.f 26, 1915). This study was begun in 1898 and 
later was continued in visits to all coasts of the United 
SUtes, In this summary of 3 ’^ears of work he describes 
these ciliary mechanisms in thirty dilTerent species, 
and his figures are so beautifully drawn that the 
Wistar Institute chose some of them us models for its 
style book. 

He was a broadly trained naturalist with artistic 
temperament and in all his work showed what might 
be called a perfection complex,” which necessarily 
led him to limit the field of his research work but to 
do as thoroughly as possible all that he undertook. 
In his study of the shellfish he siiid he had traveled 
almost every mile of our Atlantic coast from Nova 
Scotia to Louisiana. He was particularly skilful with 
hand and eye, an excellent dissector and draughtsman, 
and his handwriting was like perfect copperplate. He 
loved the great outdoors and was a skilled photogra¬ 
pher and an excellent shot with pi.stol and rifle. 

In social relations he was resserved almost to the 
point of shyness, and his mod(*sty and sense of humor 
prevented his thinking of himself more liighly than 
he ought Vo think. But he was generous in apprecia¬ 
tion of others and he bound hie friends to him with 
bonds of real affection. 

In 1892 he married Ida M. Archainbault, of 
Buchanan, Mich.; to them were born four daughters, 
all of whom survive him. A host of fonner students 
and friends mourn with them the loss of a delightful 
and unselfish companion and a noble personality. 

Edwin G. Conklin 

DANIEL WEBSTER HERING 
1650-1938 

Daniei. Webster Hebing^ professor emeritus of 
physics and senior member of the faculty at New York 
University, died at his home in New York City on the 
24th of March, 1938, at the age of 88 years. 

Born on the 23rd of March, 1850, near Smithburg, 
Maryland, which lies on the western slope of the Blue 
Ridge Mountains, Professor Hering commenced his 
higher edueatiou in 1809 at the Sheffield Scientific 


School of Yale College, where he earned his Ph«B* 
degree in 1873. In 1876, when President Gilman 
opened the Johns Hopkins University primarily as a 
school for graduate study, we find Daniel Webster 
Hering among the first twenty fellows appointed to 
that institution, where he enjoyed the intellectual 
atmosphere surrounding such productive scholars as 
Sylvester, Ilemsen, Rowland and Martin. His field of 
study in this newly formed institution was civil engi¬ 
neering; and, there being at that time no regular pro¬ 
vision for granting a degree in civil engineering at 
Johns Hopkins, credit for his .scholastic achievements 
was transcribed to Yale, where he was granted the 
degree of civil engineer with honors in J879. 

In the years 1880 to 1884 he was professor of mathe¬ 
matics in Western Maryland College at Westminster, 
and in the following year became professor of physics 
at the Western University of Pennsylvania—now the 
University of Pittsburgh. 

In actMJpting a position in 1885 as professor of 
physics and applied mechanics at New York University, 
Professor Hering eonirnenced an association with that 
iu.stitution which was unbroken for a period of fifty- 
three years; barring a brief period of one semester at 
Western Maryland College, where he substituted for a 
professor who had gone overseas during the world war. 
While associated with New York University, Professor 
Hering was active as head of tlic department of physics 
until 1916, when he was retired. During the years 
1902 to 1915 he was dean of the graduate faculty. 
Prom 1926 until his death he was curator of a very 
rare and valuable collection of some 1,800 clocks and 
watches donated to New York University by the late 
Mr, J nines Arthur. 

Ill addition to these academic respon.sibilities, Dr. 
Hering was distinguished by the honorary degree of 
doctor of laws from the University of Pittsburgh in 
1907; and again from New York University in 1917; 
in 1895 the We^stern Maryland College had conferred 
upon him the doctorate of philosophy. Ho became an 
honorary member of the Society of Phi Beta Kappa 
in 1887; was a fellow of the New York Academy of 
Sciemw; and an early member, and later a fellow, of 
the American Physical Society. 

In physics, as in other sciences, there are some who 
make important discoveries along the frontier of the 
great unknown; there are others, quite as worthy al¬ 
though often less spectacular, who step into the newly 
conqucre<l territory, clear up the debris of battle and 
make habitable the ground gained. Of this latter type 
was Dr, Hering. His mind was ever keen in picking 
out what, in physical discovery, was really important. 
Hie pen was quick to record and transmit to his fellow 
physicists the latest iavestigationa performed in for¬ 
eign countries in what was then ^‘modem physics/* 
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He was alert in acquiring the technique of the protluc- 
tion of x-rays and wireless wayes following their dis¬ 
covery in Europe in the late nineteenth century. 

This intellectual keenness in grasping the impor¬ 
tance of new msulfcs is to be observed again in Dr. 
Hering’s method of teaching. When the great 
Cavendish Laboratory was oi)ened'at Can»bridge Uni¬ 
versity in .1874 the laboratory rnetliod of instruction in 
phy.sics was well inaugurated. This example was fol¬ 
lowed by Johns Hopkins University, where Rowland 
converted the kitchen of an old residence into a labora¬ 
tory. Dr. Hering, realizing the value of this innova¬ 
tion, established an instructional laboratory by par¬ 
titioning off a part of his lecture room at New York 
University. His convictions in this method of instruc¬ 
tion are expressed in an article written by him in 1893 
entitled “Laboratorj^ Instruction in Physics.’^ 

Beyond the realm of physics Dr. Hering found 
many joys and interests in life. First among these 
was, perhaps, the James Arthur collection of time¬ 
pieces. With characteristic energy he examined 
minutely every clock and watch and then prepared a 
careful catalogue of the collection. His enthusiasm 
for this work and his scholarly study of timepieces is 
splendidly portrayed -in his beautifully illustrated 
book, “The Lure of the Clock,” published by the New 
York University Press in 1932. Another major inter¬ 
est of Dr. Hering was the history of tlie public attitude 
toward science. This is exemplified in his very enter¬ 
taining volume entitled, “Foibles and Fallacies of 
Science,” published in 1924; and again in his James 
Arthur Lecture, delivered at New York University on 
April 2, 1936, dealing with “The Time Concept and 
Time Sense Among Cultured and Uncultured Peoples.” 

One can not conclude a minute to the memory of 
Daniel Webster Heiipg without reference to that re¬ 
markable mental and physical enerjgy of his which 
remained, unabated, to the day of his death. Although 
suffering from impaired hearing for many years, he 
maintained an extraordinary sense of humor in every 
personal contact and radiated cheerfulness and withu- 
siasm to all who were fortunate enough to know him. 

In 1881, Dr, Hering married Mary Hollis Webster, 
of Baltimore. Following her greatly lamented death 


in 1030, Dr. Hering continued living with his two 
daughters, the Misses Doris and Hollis Webster 
Hering, who survive him. 

William IT. Cr(jw 

Nkw Yoek Univbrbitt 

RECENT DEATHS 

COMMANOKR MiLTON Upi)B(5 RAKF, profcswor of inatlic- 
rnatics of. the United States Navy, retired, formerly on 
duty at the Naval Observatory, died on September 12 
at the age of seventy-seven years. 

Db. Willis R. OftioaG, chief of the United States 
Weather Bureau, died on September 14 at the age of 
fifty-eight years. 

Dr. John Clement Heislkr, emeritus professor of 
anatomy at the Medical School of the University of 
Pennsylvania, died on September 0 at the age of 
seventy-six years. 

Dr. John Jennings Luck, for fifteen years pro¬ 
fessor of mathematics at the University of Virginia, 
died on September 15 at the age of fifty-five years. 

Dr. John B. Wentz, associate professor of farm 
crops at the Iowa State College, died on August 24 
at the age of forty-seven years. 

Dr. Thomas C. Hebb, professor and head of the 
department of physics at the University of British 
Columbia, died on August 13 at the age of fifty-nine 
years. He had been connected with the university 
since 1916. 

Mary Frbteb Montgomery, San Francisco, oasis- 
tont clinical professor of surgery at the Medical School 
of the University of California, died on August 30 ot 
the age of thirty-eight years. 

William Robb Barclay, consulting metallurgist of 
the Mond Nickel Company, Ltd., of London, known- 
for his work on the technique of non-ferrous metal¬ 
lurgy, died on September 16 at the age of sixty-two 
years. 

The death at the age of sixty-eight years is an¬ 
nounced of Dean Beinhold Matsson, of Sweden, 
churchman and botanist 


SCIENTIFIC EVENTS 


THE HERTY FOUNDATION LABORATORY 

Industrial and Engineering Chemistry reports that 
the Pulp and Paper Laboratory of the Indnst^^l 
Committee of Savannah, Inc., has become the “Herty 
Foundation Laboratory” under an act of the GUorgia 
Legislature. The change took place last February. 
Up to that time the laboratory bad been supported 
financially chiefly by the Chemical Foundatumi Inc., 


and by contributions of the Industrial Committee of 
Savannah, supplemented by appropriations (d \ 
Georgia Legislature. 

At the close of 1937 it became evident that tfaei major 
part of these funds would not be available in ftiihire 
and that in the event that other support was im 
secured ttie laborat(ny faced poosible cipsmeo,. 
fVCT; an fund warn raised ^ 
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mauttfacturers Tinder the loaderehip of C. Stewart Lee, 
of the Pueey and Jones Corporation of Wilmington, 
Del. Following this action, the Georgia Legislature 
made an appropriation of $20,000 at its special session, 
this being in addition to the $10,000 appropriated in 
the preceding regular session. These funds, with the 
continued contribution by the Industrial Committee of 
Savannah, ensured the financing of the laboratory for 
the current year. 

The Georgia Legislature, looking to the future, 
created by special act the Herty Foundation, author¬ 
ized to take over the equipment and operation of the 
laboratory and to receive contributions from other 
states and subdivisions thereof, individuals and corpo¬ 
rations. The board of trustees of the foundation is 
made up as follows; Jas. Fowler, chairman; G. M, 
Bazemore, vice-chairman; Elliott W. Reed, secretary- 
treasurer; Harley Langdale; and G. E. Maddox. 

It was determined to continue the past policies and 
purposes of the laboratory, making the information 
developed available to all and to cooperate with all 
agencies engaged in this field of work centered on 
systematic research to determine, with the use of 
standard paper-mill equipment and chemicals, what 
modifications are necessary to employ the fast-growing 
woods of the southern states for pulpwood and prod¬ 
ucts manufactured therefrom. 

At a meeting of the Board of Trustees of the Hcrly 
Foundation on August 6, at Lakeland, Fla., it was 
voted to carry out the work of the laboratory, accord¬ 
ing to the plans and intentions of the lute Dr. Herty. 
Supervision of the business of the foundation will be 
in the hands of the chairman of the Board of Trustees 
and the secretary-treasurer. Charles Carpenter, assis¬ 
tant director of the laboratory since January, 1938, 
will continue in charge of the experimental operations. 

THE FIVE-THOUSAND-YEAR TIME CAP¬ 
SULE OF THE WESTINGHOUSE 
ELECTRIC COMPANY 

This Westinghouse Electric Company has made pub¬ 
lic letters that were placed in 5,000-year time 
eapsule to be deposited by the company on Septem¬ 
ber 23 at the site of the New York World's Fair. 

Dr, Einstein'a letter, written in German, sums up 
his impression of the modem age in 161 words. The 
authorized English translation follows; 

Our time is rich ia Inventive minds, the inventions of 
whi«h could facilitate our lives considerably. We are 
eroaring the seas by power and ntUize power also in order 
to relieve humanity from all tiring muscular work. We 
have learned to fly and we are able to send messages 
and nows without any difficulty. over the entire world 
through ^ectric waves. 

However, the production and distribution of commodi¬ 
ties Is entity unorganised, so that everybody must live 


in fear of being eliminated from the economic cycle, in 
this way suffering for the want of everything. Further- 
more, people living in different countries kill each other 
at irregular time intervals, so that also for this reason 
any one who thinks about the future must live in fear 
and terror. This is due to the fact that the intelligence 
and character of the masses ore incomparably lower than 
the intolligenco and character of the few who produce 
something valuable for the community. 

I trust that posterity will read these statements with 
a feeling of proud and justified superiority. 

Dr. Millikan wrote: 

At Uiis moment, August 22, 1938, the principles of 
representative ballot government, such as are represented 
by the govemmonts of Anglo-Baxon, French and Scan¬ 
dinavian countries, are in deadly conflict with the prin¬ 
ciples of despotism, which up to two centuries ago had 
controlled the destiny of man throughout practically the 
whole of recorded history. If the national, acientifle, pro¬ 
gressive principles win out in this struggle there is a 
possibility of a warless, golden ago ahead of mankind. 
If the reactionary principles of despotism triumph now 
and in the future, the future history of mankind will re¬ 
peat the sad story of war and oppression os in the past. 

THE FEDERAL HEALTH PROGRAM AND 
THE AMERICAN MEDICAL 
ASSOCIATION 

The House of Delegates of the American Medioal 
Association met in emergency session on September 
17 with one hundred and seventy-five members in 
attendance. The meeting was called for consideration 
of the proposed Federal medical care program which 
waa submitted at the National Health Conference in 
Washington in July and which requires an expendi^ 
turo of $850,000,000 a year. The President's com¬ 
mittee urged establishment of a Federal department of 
health, the secretary of which would be a member of 
the Cabinet. To this the association agreed, with the 
proviso that the secretary *‘raust be a physician.” 

The report, adopted unanimously by the delegates, 
according to The New York Times, read in part: 

We approve the priucipleB of hospital service insurance 
which is being widely adopted throughout the country. 
We particularly recommend it as a community project. 
Experience in tlio operation of hospital service insurance 
or group hospitalization plans has demonstrated that these 
plans should confine themselves to provision of hospital 
facilities and should not include any typo of medical care. 

We recognize that health needs and means to supply 
such needs vary throughout the United States. Health 
needs usually depend on local conditions and therefore 
are primarily local problems. We therefore encourage 
county or district medical societies, with the approvtd 
of their state medical societies, to develop appropriate 
means to meet their local requireiaeBts. 

In addition to insurance for hospitalization we believe 
it is practicable to develop oash indemnity insurance plane 
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to eover the costs of emergestey or ^orolonged filoow. 
Agencies set up to provide such insuranee should comply 
with state statutes and regulations to insure their sound* 
ness and financial responsibility, and should have approval 
of county and state medical societies. 

We are not willing to foster any system of compulsory 
health insurance. We arc convinced .that it is a compli¬ 
cated, bureaucratic system which has no place in a demo¬ 
cratic state, Xt would undoubtedly set up a far-reaching 
taz system with great increase in the cost of government. 
That it would lend itself to political control and manipu¬ 
lation there is no doubt. 

We recognise the soundness of the principles of work¬ 
men’s compensation laws and recommend the expansion 
of such legislation to provide for meeting the costs of 
illness sustained as a result of employment in industry. 

In urging full use of existing hospital facilities 
rather than building additional ones, the delegates 
reported that the stability and eflBciency of many 
existing church and voluntary hospitals could be 
assured by payment to them of the coats of the neces¬ 
sary hospitalization of the medically indigent. 

Concerning appropriation of funds for the indigent, 
the delegates said: 

Since the indigent now constitute a largo group in the 
population, we recognize that the necessity for state aid 
for medical care may arise in poorer communities and 
the Federal Government may need to provide funds when 
the state is unable to moot these emergencies. 

In the face of the vanishing support of philanthropy, 
the medical profession will welcome the appropriation of 
funds to provide care for the needy, providing first, that 
the public welfare administrative procedures are simplified 
and coordinated, and second, that the provision of medlc^ 
services is arranged by responsible local public officials in 
cooperation with the local medical profession and its 
allied groups. 

We feel that in each^tato a system should be devel¬ 
oped to moot the recommendation of th^ national health 
conference in conformity with its suggestion that: The 
rdle of the Federal Government should be principally that 
of giving financial and technical aid to the states in their 
development of sound programs through procedures 
largely of their own choice. 

Seven physicians were appointed as a body to con¬ 
sult with Federal authorities on the national health 
program. They arc: Dr. Irvin Abell, of Louisville, 
Ky>, president of the association; Dr. Edward H. 
Gary, of Dallas, Texas; Dr, Walter E. Vest, of Hunt¬ 
ington, W. Va.; Dr, Walter Dojoaldson, of Pittsburgh, 
Pa.; Dr. Fred Rankin, of Lexington, Ky.; Dr. Fred¬ 
erick Sondern, of New York City, and Dr. Henry A* 
Luce, of Detroit, Mich. 

THE BRITISH AND AMERICAN 
ASSOCIATIONS 

At its Cambridge meeting (July 17-24) the ftrit- 
iA. Association for &© Advancement of Science took 


two actions which promise to have importeit dCectk 
upon its future activities and influence* The first re¬ 
lates to proposed reciprocal Relationships betweto H 
and the American Association for the Advancement of 
Science; the second, to its obligations to society- It 
is doubtful whether decisions of equal importance have 
been taken previously by the Bntish Association in 
the more than one hundred years sinoe its organization. 

For several years the question of possible closer 
cooperation between the British and American asso¬ 
ciations hag been discussed informally without any 
definite conclusion having been reached. These dis¬ 
cussions do not imply that there has been any lack of 
cordiality between the two associations. In fact, their 
organizations arc similar and for 90 years since the 
founding of the American Association (British Asso¬ 
ciation, founded in 1831; American Association, in 
1848) the members of each association have been wel¬ 
comed at the meetings of the other. British scientists 
have frequently attended meetings of the American 
Association, and American scientists in eonsiderablc 
numbers, especially in recent years, have attended 
meetings of the British Association. At the recent 
Cambridge meeting 62 scientists from the United 
States and 19 from Canada, were roistered, or a total 
of 91, out of a total r^istration just under 3^000. 

Last June at the Ottawa meeting of the American 
Association a committee was appointed to confer with 
representatives of the British Association respectiiig 
possible closer relations between the two associations- 
The Britisli representatives at the conferences, which 
were held just before the Cambridge meeting, were' 
Lord Rayleigh, president for 1938; Profeiasors F. T^ 
Brooks and AJian Ferguson, general secretaries; Dr- 
0. J. R. Howarth, secretary, and Sir Richard Gregory, 
editor of Nature, The American representatives were 
George D. BirkhofiF, president for 1937; Harold G. 
Moulton, vice-presid^t and chairman of the Section 
on Social and Economic Sciences for 1936; Herbert 
E. Ives, vice-president and chairman of the Section 
on Physics for 1934, and F. R. Moulton, permanent 
secretary. The conferences of these committees led 
to the passing of two resolutions by the council and 
the general committee of the British Association- 
Upon the passing of rindlar resolutions by the Amer- 
can Association the proposed reciprocal arrangement 
between the two associations will go into effeet. 

Under the terms of the first resolution, each assoebb: 
tion will invite, on alternate years, a distinguishf^ 
representative of the other association to deliver ft 
prineipiU address. The invited British soientiat 
deliver the principal address at the summer mee^pg ipf' 
the American Association, and the invited 

deliver an address totofid to ^ 

ia ad&wn :«t' 



thd Brttirii AsitooUticm. Evidently ojaly scientists of 
vexy bi^ standing and capable of delivering exe^l^t 
addresses will be invited. There will be no UmitatioDB 
on the subjectB that may be chosen or on the manner 
of their treatment, but it is expected that the ad¬ 
dresses will be of the general quality of the presiden¬ 
tial addresses of the two associations. It will, of 
course, be gratifying if from time to time the subjects 
treated are of international interest. Whether or not 
such subjects are chosen, the visiting scientists will add 
to the attractions of the meetings, and the publicity 
given their addresses by the daily press will promote 
cordial international relationships. It is hoped that 
the plan will prove so successful that it will be ex¬ 
panded to include corresponding arrangements with 
similar scientidc organisations in other countries. 

Under the tenns of the second resolution, each asso¬ 
ciation will elect as honorary members the principal 
administrative officers of the other association. The 
honorary members will receive the atmouncements and 
programs of the association to which they are elected. 
For example, the honorary members elected by the 
American Association will receive the general pro¬ 
grams of the meetings, and also the four issues of 
Science each year which contain the preliminary an¬ 
nouncements and the reports of the two meetings.. 
The purpose of this reciprocal arrangement is to 
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familiaruEe the offiomrs of each association with the 
work of the other. Although the British and Amer¬ 
ican associations are generally similar, each has its 
special excellent points about which the other might 
well know. The American Association certainly has 
much to learn from the British about orgauixing ex¬ 
cursions and social functions, and especially about 
making the delivery of presidential addresses dignified 
and impressive events. 

The British Association took another step which may 
mark a turning point in its history. In order to facili¬ 
tate investigatious of the interrelations of science and 
society and to promote cordial international relations 
among scientists, the council and the general com¬ 
mittee authorized tile organization of a division of 
the British Association to consider these special fields. 
The work of the new division will be directed by a 
oommitiee to be nominated by the council of the 
association and elected by its general committee. 
The division is given veiy bi-oad powers, including 
that of holding meetings at any times and places. In 
this more formal way the British Association will 
undertake to do even more than the American Asso¬ 
ciation is attempting to do through its ''Science and 
Society Conferences” organized by the Section on the 
Social and Economic Sciences, p Moui^ton 

Permaneni Secretary, A,A,A,S. 


somwii^ 


SCIENTIFIC NOTES AND NEWS 


Dr. Aldekt Charles Chibnall, professor of bio¬ 
chemistry at the Imperial College of Science and Tech¬ 
nology, University of London, will give the Hepsa Ely 
Silliman Memorial Lectures for the year 1938 at Yale 
University. The title of his lectures is "Protein 
Metabolism in the Plant.” The lectures will be seven 
in number; on October 12, 14 and 17, they will deal 
with protein metabolism in seedlings; the fourth lec¬ 
ture on October 19 will deal with the synthesis of 
amino acids and amides in the plant. The concluding 
lectures on October 21, 24 and 28 will deal with the 
general subject of protein metabolism in leaves. 

Dr. Riosard E. Scammon, distinguished service 
professor in the Graduate School of the University 
of Minnesota, will give on September 28 a lecture be¬ 
fore the Kew York University Chapter of Sigma Xi 
on "The universidjst tendency in seventemith century 
science and modieine as exemplified by the activities of 
the versatfle Dr. Petty.” 

P&orsssor 0. 0. B. BustostBAND, professor of 
nid^conpiny in ti&e University of Uppsala, has been 
elaaM eon%8|]m the Section of Astronomy 

of tiba iPs^is Ana^y of Soienees^ in sueceBsion to 
ihf profin^r of astronomy 


The Bene Merenti silver medal of the Bavarian 
Academy of Sciences has been awarded to Professor 
C. F. van Oycn, of Utrecht. 

At the recent meeting of the British Medical Asso¬ 
ciation the Sir Charles Hastings clinical prize was 
presented to Dr. J. W. McFceters; the Stewart prize 
to Sir Patrick Laidlaw and, as already reported in 
Science, the Dawson Williams Memorial prize to 
Professor Leonard Parsons. The Katherine Bishop 
Harman prize for 1938 was awarded to Dr. B. S. Platt 

The Dr. Jessie MacGregor prize in medical science 
of the Royal College of Physicians of Edinburg has 
been awarded to Dr. Susanne Paterson for her work 
on the therapeutic uses of progesterone. 

De. Tbijmak L. Kelley, of Harvard University, was 
elected president of the Psychometric Society at the 
annual meeting held at the Ohio State Univertity 0n 
September 7 and 8. He succeeded Dr. J. P. Gidlford, 
of the University of Nebraska, who gave the preid- 
dential addicess, which was entitled "A Study in 
Psychodynamios.” 

Da. Harold F. Blum, who recently retigned aa asso¬ 
ciate professor of physiology at th0 Univenn^ of 
Galifomb Medkal School to join titO staff of the 
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Washington Biophysical Institute, has been elected a 
Uiember of the Association des Physiologistes de 
length fran^aise. 

According to the Museums Journal the Museum 
Association of Great Britain at its annual meeting at 
Belfast elected the following officers and councilors: 
President, Viscount Bledisloe; Honorary Treasurer, 
D. A. Allan, Liverpool Public Museums; Honorary 
Secretary, D. W. Herdman, Art Galleiy and Museum, 
dieltenham; Honorary Editor, W. E. Swinton, Brit¬ 
ish Museum (Natural History); Councilors, (Charles 
Carter, Plymouth Museums and Art Galleries; Syd¬ 
ney L. Davison, Lady Lever Art Gallery, Port Sun¬ 
light; James Eggleton, Glasgow Art Galleries and 
Museums; E. I. Mnsgrave, Wakefield Museum and 
Art Gallery. 

Harold L. Hazen, associate professor of electrical 
engineering, has been promoted to a professorship 
and has been made head of the department of electrical 
engineering at the Massachusetts Institute of Tech¬ 
nology, Professor Hazen succeeds Professor Edward 
L. Moreland, whose appointment as dean of engineer* 
ing was announced during the summer. 

Db. Willard E. Hotchkiss, formerly president of 
the Armour Institute of Technology, expert in indus¬ 
trial management, has been appointed Maurice Falk 
professor of social relations at the Carnegie Institute 
of Technology. Dr. Hotchkiss will organize the new 
program of social studies for engineering students, 
thus getting under way an educational project which 
has been planned for several yeai^ and which is made 
possible by a grant of $500,000 to the endowment 
fund from the Maurice and Laura Falk Foundation 
of Pittsburgh. This gift was announced in December, 
1937. 

Db. Francis Owen Rice has resigned from the fac¬ 
ulty of the Johns Hopkins University to become pro- 
fessw of chemistry and head of the department of 
chemistry of the Catholic University of America, 
Washington, D. C. 

Db. Walter Thohas, formerly professor of phyto¬ 
chemistry in the department of agricultural and bio¬ 
logical chemistry of the Pennsylvania State College, 
has been named professor of plant nutrition in the 
department of horticulture. 

Dh. SAtrNDEBS MacLane has been appointed assis¬ 
tant professor of mathematics at Harvard University. 

Rosooe D. Hughes, of the department of zoology 
at Columbia University, has been appointed assodatir 
in biology at the Medical College of Virginia. 

Promotions made at the Medical College of ^ 
University of Virginia for the session 1938-39 are; 
Dr. Stuart Miohaux, professor of gynecology; Di. 
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B. H. Courtney, professor of ophthalmology; ]>. 
R. Finley Gayle, professor of neuropsychiatry; Dr. 
Thomas W. Murrell, professor of dermatology and 
syphilology; Dr. Lee E. Sutton, Jr., professor of 
pediatrics; and Dr. William D. Suggs, aseistant pro¬ 
fessor of gynecology. Dr. Wyudham B. Blanton re¬ 
signed last session as professor of history of medi¬ 
cine and has been made associate professor of medi¬ 
cine. Dr. Joseph F. Geisinger has been appointed 
professor of clinical urology. In recognition of their 
many years of service to the institution, following 
their retirement on July 1, emeritus professors were 
appointed as follows: Dr. St. George T. Grinnan, 
pediatrics; Dr. Emory Hill, ophthalmology; Dr, E. 
P. MoQavock, dermatology and syphilology; Dr. 
Charles R. Robins, gjmecology, and Dr. Beverley R. 
Tucker, neuropsychiatry. 

Dr. (Jordon M. Shbxtm, professor of physics at the 
University of British Columbia, has been appointed 
head of the department. 

Dr. F. L. Wells, formerly in charge of the Psycho¬ 
logical Laboratory at the Boston Psychopathic Hos¬ 
pital, has been appointed psychologist to the depart¬ 
ment of hygiene of Harvard University. His office 
address is 13 Holyoke Street, Cambridge, Mass. 

Ralph Rusbell has been appointed to the staff of 
the Division of Fishery Industries of the Bureau of 
Fisheries as associate fishery economist. 

Db. George F. Potter, for the past eighteen years 
head of the department of horticulture of the Univer¬ 
sity of New Hampshire, will take charge of the lab¬ 
oratory of nurseries and experimental farms in con¬ 
nection with the government project at Bogalusa, La., 
on the growth and development of the tung oil 
industry. 

Fraser MaoCabtket, student gardener from the 
New York Botanical Garden, will spend a year at 
the Royal Botanic Gardens, Kew. He is taldng the 
place of P. A. Chandler, who will fill Mr. MacCaxtn^’e 
place in New York. This is the third excbapge ar¬ 
ranged under the auspices of the English-Speaking 
Union. 

At its meeting on July 25, the National Advisory 
Cancer Council recommended the following grants-in- 
aid; Harrison B. Martland, City Hospital, Newark^ 
N. J., $1,425 for the further study of osteogenic sar¬ 
coma in radioactive persons; $7,600 to the University 
of Chicago for researches in carcinoma of the stomach 
in the relation of hormones to ovarian cysts and a 
stu^ of carcinogenic substances in cancerons and pro- 
cancerous tissue;.$1,000 to B. R. Nebel, New Yoi^ 
State Agricultural Experiment Station, for the 
of the action of phenanthrenes on plant tiinto oefis) 
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$3,452 to the University of Cincinnati for improvement 
in tim diagnosis and treatment of cancer; $6,600 to 
the American College of Surgeons, Chicago, for a 
study of hospitals and clinics vnth reference to clinical 
cancer service; $4,200 to Dr. John J. Bittner, for a 
continuation of bis studies on the relation of nursing 
to breast cancer in mice. 

Undkb the direction of Edward P. Davis, topo¬ 
graphical engineer of the U. S. G^eologicaJ Survey, 
Glacier Park has been remapped. Prior to this sum¬ 
mer no work had been done on the park since 1012. 
Twenty-five years later the National Park Service 
made several additions to the map of the U. S. Geo¬ 
logical Survey. It is expected that the map will be 
available next year. 

A SUB-OFFICE of the U, S. Geological Survey was 
recently established at Jackson, Mississippi, from 
which will bo sujxjrvised the surface water investiga¬ 
tional work conducted by the survey in cooperation 


with the state of Mississippi, as a result of coop¬ 
erative funds provided by the last legislature, Ed¬ 
ward B. Rice, associate engineer, will be in charge. 
He will be under the general supervision of the district 
office at Montgomery, Ala. A sub-office has also been 
established recently at Baton Rouge, La., resulting 
from cooperative surface water investigations started 
in that state. Ralph E. Marsh, assistant engineer, is 
in charge under the general supervision of the district 
office at Montgomery, Ala, 

A SCIENTIFIC expedition left British Guiana on 
September 6 to collect specimens of the bird, animal 
and fresh-water fish life at the Roraima Plateau, on 
tlie British Guiana-Venezuela boundary. Members 
of the expedition include P, S. Peberdy, curator of 
the British Guiana Museum; A. Pinkus, representing 
the Michigan State Museum and the New York Botan¬ 
ical Garden, and T. Pnin, curator of the Chelmsford 
and Essex Museum, England. 


DISCUSSION 


THE UNDERTOW 

Most of our elementai^r geological text-books contain 
definite statements regarding the existence and be¬ 
havior of the undertow. It is described as a sub¬ 
aqueous, outward flowing current which is present 
when the wind blows perpendicularly on a lee shore. 
It is said to be caused by the piling up of the water 
as a result of the shoreward movement caused by the 
wind. This outward moving current is believed to have 
its movement modified at times so that it is slowed up 
or even temporarily reversed by each incoming wave, 
but its average movement is outward. It is generally 
regarded as being an important factor in the sorting 
and transportation of sediments on the underwater 
terrae©. 

However, some years ago Professor W. M. Davis' 
raised the question as to the actual existence of such a 
current and presented a rather complete argument to 
show that what had previously been regarded as the 
undertow was only the backwash of the waves which 
had been mistaken by more or less frightened swimmers 
for an outward moving current. He ended his article 
by asking skilled swimmers to send in accounts of their 
experiences with shore currents. 

In the replies received some expressed a disbelief in 
the existence of dangerous outward flowing subaqueous 
cunents; other experienced swimmers were just as 
certam tiiat, at least along some shores, such currents 
are preBent and sent in detailed accounts of their 
cxpedeimes,* 

ex: m^mt 1995. 

468,1996. 


These replies were summed up in an article by Pro¬ 
fessor Davis® and there the matter was dropped for a 
time. 

Recently Professor F. P. Shepard again brought up 
the question in an article, “Undertow, Rip Tide or Rip 
Current^'* in which he expresses a disbelief in the 
undertow as generally understood but describes river- 
liko movements of the water perpendicular to the 
shoreline running outward at intervals from a lee shore. 
These currents reach the surface and are said to occur 
a few hundred yards apart along a shoreline on which 
the waves are breaking. For this type of water move¬ 
ment he proposes the term “rip current.” 

With the above in mind a study was undertaken the 
past summer for the purpose of determining the exis¬ 
tence or non-existence of the undertow. While the 
investigations as conducted did not prove the existence 
of an undertow that might be dangerous to swimmers, 
yet if by the term “undertow” is meant a current below 
the water surface that moves outward approximately 
perpendicular to the shoreline then the investigations 
show very definitely the existence of such currents 
under certain conditions, and the inference is very 
strong that they may be swift and dangerous during 
storms. 

Obviously, direct observation of the behavior of the 
movements of the water is very difficult on a large body 
of water when a heavy sea is running. Therefore it 
was decided to begin the study by giving attention to 
the behavior of small water bodies. The first obsm^a- 

’ SetENOB, 69: 30-33, 19954 
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tions were made in a small body of clear water on the 
South Canadian River bottom near Norman, Okla¬ 
homa. This pond was about 20 feet long, 6 or 8 feet 
wide and 10 inches deep with a quite uniform elope 
from the sides toward the center. A wind with an 
estimated velocity of 12 miles an hour was blowing 
lengthwise of it. Observation of the water movement 
was made by using ink and a medicine dropper. A 
little ink liberated near U^e bottom about two feet out 
from shore showed a very definite movement of the 
water to windward. A drop of ink on the surface 
indicated a relatively rapid movement of water to 
leewaard. This upper layer of moving water was about 
an inch deep. Here, then, was shown at once a decided 
undertow. Further investigationB showed that the sur¬ 
face of the water in the pond was moving to leeward 
and that the water underneath was moving to wind¬ 
ward. This bottom movement of the water extended 
clear to the windward side, thus substantiating the 
statement which is sometimes made that on the wind¬ 
ward side of a water body there is often a subaqueous 
current moving inshore. 

Along the shores that were parallel to the direction 
of wind the water below the surface moved out toward 
the center for a few inches and then gradually turned 
with the main body of the windward moving water. 

At the windward end of the pond the water surface 
was smooth, but the waves gradually increased to lee¬ 
ward until they were about li inches high and pro¬ 
duced a miniature surf. Later observations made on 
some of the artificial lakes in the Wichita Mountain 
Game Preserve gave similar results. These lakes were 
several hundred feet across and 10 to 40 feet deep. It 
was not possible at the time to get out more than a few 
feet from shore, but it was found that in all cases 
observed where the wifid was blowing on shore there 
was a current beneath the surface moving outward, 
and on the windward side there was always a sub¬ 
aqueous current toward the shore. The velocity of 
these currents was estimated to be between 6 and 15 
inches per second. Their velocity varied with the wind 
and with the depth of the water; the greater depth 
giving the slower movement. These undercurrents 
were generally quite steady with very little pulsating 
movement except in the shallow water close to shore. 
Close to the bottom the rate of movement of the water 
was considerably decreased because of friction and 
very little pick-up of sediment occurred at thase 
velocities. However, when the bottom was disturbed 
and some of the sediment put into suspension it moved 
readily with the current. 

With the coming of the summer vacation the lootility 
of the investigations was changed to the lakes of west¬ 
ern Michigaii, Here the first studies were in ooaneo- 
turn with some small temporary ponds m ths 


Michigan beach some distance south of the entrance tb' 
White Lake Harbor. The results were the same as 
those noted above with the added observation that tiie 
returning subaqueous current shows a vexy strong 
tendency to follow channels on the bottom of the pond. 
This study brought out very clearly the fact that the 
subsurface water is extremely sensitive to the forces 
acting on it and travels most readily where it meets 
with the least resistance. Consequently, when currents 
are present in a body of water the direction and veloc¬ 
ity of their movements is very largely determined by 
the direction of the channels that may be present and 
the size and shape of their cross-section. Keeping 
this in mind is veiy helpful in studying currents in 
larger water bodies. 

Following these studies on small ponds, investiga¬ 
tions were made of subsurface currents on several lakes 
ranging in sise from 4 to 16 square miles. On these 
lakes work could be carried out by wading and by 
using rowboats when winds prevailed of a velocity 
that would prevent work on Lake Michigan. The 
clearness of water in lakes of this region is such that 
by using colored liquids water movements can be easily 
observed to a depth of several feet. 

The first study was made on White Lake along a 
shoreline that was straight except for a small bay 
about 50 feet wide that made an indentation of 30 
feet. The wind, which had a fetch of about a mile, 
was blowing on shore with a velocity of 11 miles per 
hour. The lake bottom sloped outward about two feet 
per hundred. Observations almig the straight shosne- 
line outward for 60 feet showed no appreciable cur¬ 
rents except a slight littoral drift in a few places. 
However, in the median line of the small bay in water 
14 inches deep there was a distinct subsurface omrent 
outward with a velocity of about one foot per second. 

The next observations were made in a bay-like endo^ 
sure formed by two old docks, as shown in Fig. 1. The 
slope of the bottom from the shore outward is 28 feet 
per mile. The water is so quiet that there is a consid¬ 
erable growth of weeds in the south and southeast 
part of the bay. The wind, which was from the south¬ 
west with a velocity of 14 miles per hour, caused waves 
that were sufficient to toss a small rowboat consider¬ 
ably. There are no weeds in the north side of the bay, 
and along the old lumber dock a clear obannd exiats 
that deepens gradually to tibe west from the shore mi- 
ward. Observations near where the old dock joined 
the shore showed that within about 25 feet of the dicnm 
the water was moving shorewards. The waves hca^ 
wer^- partiy waves of translation. Whatever ontwj^ 
movement that was present was so hidden in the 
era! cemfusion of the waters that it was not posMB^ 
to detect any continuity. Between 25 and 
Aorp water deophed ^oin 
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Fig. 1, The arrows show direction of subsurface currents. 


feet. Here there was a steady definite outward moving 
undertow perpeudieular to the shoreline with a velocity 
of one and a half to two feet per second. The wind 
was not entirely steady, and when the gusts held for 
two or three minutes the velocity of the undertow was 
increased considerably. About 50 feet from shore this 
subsurface current turned gradually and ran parallel 
with the old dock out toward the center of the lake. 
It was detected 76 to 100 feet further to the south but 
with decreasing intensity. As the current moved west¬ 
ward parallel with the dock it weakened as it came 
into deeper and deeper water until at a depth of six 
feet it had almost disappeared. It will be noted that 
this subsurface water was moving west, while the wind 
and waves were from the southwest. 

Again on the northwest side of Silver Lake, which 
is circular in outline and about one and a half miles 
in diameter, a gentie southwest wind of five miles per 
hour gave wavw about six: inches high and five feet 
long. At 40 feet from shore in one and a half feet 
of water this caused a gentle but steady undertow. 

Low ridges are frequently present On gently sloping 
under-water terraces on which tiiere is a plentiful 
sup^ of sand. In the larger water bodies these 
to be approximatoly parallel to the shore- 
by the waves and cur- 
other tim^ 


they, themselves, exercise some control of the water 
movements. This was very noticeable on a part of 
Crystal Lake near Frankfort, Michigan. At Outlet 
Bay the underwater shelf extends out two thousand 
feet with a depth of only five feet at the outer edge. 
The bottom is of sand and gravel and the water is 
very clear. On this shelf are three sand ridges about 
one foot high and from 50 to 76 feet wide. The move¬ 
ment of the water on this shelf was carefully studied 
when the wind was blowing squarely into the bay from 
the north and the waves were about one and a halt 
feet high. Between the beach and the first ridge, 
which was about 100 feet from the shore, no outward 
moving current could be detected, but there was some 
slight current at times parallel with the shore. How¬ 
ever, on the oifshore side of each ridge there was a 
definite but slow elliptical water movement as shown in 
Fig. 2. This was the general condition, although here 



Fig. 2. Showing eross-sectiou above the subaqueous 
terrace at Crystal Lake. Arrows show direction of cur¬ 
rents. 


and there a tendency toward a movement parallel to 
the ridges could be detected. So far as observed, the 
water movement over the ridges was toward shore but 
in some cases it was of an oscillating nature. 

The studies described above were made on relatively 
small bodies of water. However, it is quite probable 
that the movements of water in small lakes are similar 
to the movements that take place in the larger water 
bodies under similar conditions. One strong indication 
of this is the uniformly successful results that have 
come from the use of working models at the U. S. 
Waterways Experiment Station at Vicksbuig, Missis¬ 
sippi. Therefore these studies would indicate that 
with favorable conditions of wind, shoreline and bot¬ 
tom contour an undertow does exist. 

0. F. Evans 

University or Oklahoma 

FERTILITY AND INTELLIGENCE OF 
COLLEGE WOMEN 

In a previous communication^ it was reported that 
college men scoring high on intelligence testa at sna- 
trieulation produce more children in the first doaeu 
years after graduation than do those scoring low 
that the differential which is significant in this twsplt 
is age at marriage. It was desired to leam whetocr 
the same is true of college women. 

The class of 1927 of the Womeny (now Pambroli^) 

iR. B, ^oaghby, f^FcrtiUty a^d 
Ooltege Mm,19?8, 87, >4-7. 
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College of Brown University was selected for study; 
its members were tested in 1923 with the Brown Uni¬ 
versity Psychological Examination. The scores of 
several could not be used because no information on 
their reproductive histories was available; they were 
not significantly different in intelligence from the 
remainder of the group. 

The total group was divided at the median into a 
high-scoring and a low-scoring group of 54 subjects 
each; 36 live births had been reported for the former 
and 37 for the latter. Further subdivisions were made 
to oorrcot for inequalities among the dates of latest 
rcproductivity information, but no significant differ¬ 
ences appeared bcween the groups. A comparison of 
marriage dates also revealed no significant differences. 

While these data are obviously inadequate, the tenta¬ 
tive conclusion may be drawn from them that test 
intelligence is not a factor in the reproductive histories 
of college women, at least so far as the most fertile 
years are concerned. It is also incidentally evident 
that college women, like college men, fall considerably 
short of reproducing themselves. It i.s to bo hoped 
that these conclusions and those of the inquiry previ¬ 
ously referred to may be repeatedly examined as more 
data become available on the reproductive histories of 
the early test populations. 

Raymond R. WiHiOtTGHBT 

Bbowk Univiebsitv 

THE ROLE OF THIAMIN IN ORGANIC 
EVOLUTION 

In connection with the article of Dr. R. R. Williams 
(SciKNCE, June 24, 1938), it may be of interest to 


point out that the assumption that thiamin is needed 
by all living cells, together with the statement that 
^^only the higher plants can make it,” would completely 
disrupt the concept of the evolution of higher from 
lower forms of Hfe. 

Hugo P. Kobtsohak 

ExrBWMBNT Station or th* 

Hawaiun Plantbes' Assocution 

Db. KpRTsoHAK's inference that my conception of 
the role of thiamin in the living world is at variance 
with the idea of the evolution of higher from lower 
forms of life is not one which I intended the reader 
to draw. On the contrary, I believe that our knowledge 
of the role of thiamin in living things has contributed 
a most important bit of chemical evidence that all 
forms of life have a common heritage. The single 
sentence which Dr. Kortschak quotes is taken from a 
brief paragraph in which I attempted to condense for 
the sake of perspective the results of some scores of 
experimental studies by various workers. It accord¬ 
ingly is lacking in accuracy of detail. Some, at least 
scanty, powers of synthesis of thiamin are doubtless 
to be found among the lower plants. 

It does appear, on the basis of present evidence, 
that the higher plants are responsible for syntheaimg 
most of the thiamin in living nature. However, it is 
not at all clear to what extent lower plants have failed 
to develop ample synthetic powers in this respect and 
to what extent past powers may have been lost through 
symbiotic or saprophytic habits. 

R. R. Williams 

Bell Telephone Laboratobieb 


SOCIETIES AND MEETINGS 


AMERICAN GEOPHYSICAL UNION 

The Transactions of the nineteenth annual general 
assembly of the American Geophysical Union and the 
meetings of its seven sections, held from April 27 to 
30, 1938, at Washington, D. C., and of regional meet¬ 
ings at Spokane, Wash., December 28 and 29, 1937, 
and at Davis, Calif., January 7 and 8, 1938, are now 
in press. Part I of 585 pages relates to the Wash¬ 
ington meetings, and Port 11 of some 160 pages relates 
to the regional meetings. 

Because of the importance of the minutes of the 
general assembly and of those of the sections, with 
their appendices, in the general view of the develop¬ 
ment of the union and of their interest to all its mem¬ 
bers, they have been included, for the first time, as a 
part of the Transactions. The total attendance of 
members and guests—534 at Washington—^marks the 
character of the meetings in 1938 and the growing 
import of the union as a factor in the progress of 


geophysics in the United States. The attendance at 
the regional meetings also emphasises this progress. 

Included in the minutes are the reports of officers 
and of standing, special and research committees. 
Especially noteworthy are those of the newly formed 
planning and project committee and of the two com¬ 
mittees on geophysical and geological study of oceanic 
basins and on geophysical and geological study of con¬ 
tinents. These show the many problems ealllng for 
intensive theoretical research and potential possibili¬ 
ties of their applications in profound proUems of 
earth physics. 

The respective presidents, vice-presidents and secre-i 
taries of the union and its sections for three-year 
terms, July 1,1938, to June 30, 1941, except as other¬ 
wise noted, are: 

R. hC* Field; W* C. LowdenniBt; J. A. ^eming 
(1937-1940). 
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C. H, fiwick; U, M. Wil$on; W. D. ButcliiTe 

Seismology: ,T. B. Maeolw^HU^; H. E, McComb; P. 
Keumann (1935-1039). 

Meifiorotogy: E. H, Weif^htman; C. W. Thomthwaite; 
H. D. Harradon, 

Terrestrial Magnetism and Electricity: E. O. Ilulburt; 
E. A. Eckhardtj J. Wallace Joyce. 

Oceanography: C. E. laeliii; G. F. McEwen; P. C. 
Whitney. 

Volcanology: E. G. Zie«; Adolph Knopf; Jamea 
Gilluly. 

Hydrology: L. K. Sherman; J. E. Church; K. H. Boij 
(all 193fl-1039). 

Four of the six resolutions adopted at the general 
assembly reliiUi to magnetic survey of the land- and 
water-aroaH of the United States, g^jophysical survey 
of the (/Oiitral Atlantic States, location of meteoro¬ 
logical stations and meteorological researeh-projeetH. 
The other two resolutions €*xpress thanks for privi¬ 
leges extended at tlm Washington meetings by the 
Smithsonian Institution and the U. S. Geological 
Survey. 

Preparations are well advanced for the seventh 
triennial assembly of the International Union of 
Geodesy and Geophysics, to be held in SepUmiber, 
1939, at Washington, D. C. During the nineteenth 
annual meeting of the American Geophysical Union, 
one evening was devoted to a smoker to discuss these 
preparations and to formulate further plans. This 
will be the first assembly of tlie International Union 
in the United States since its formation in 1919. It 
will afford opportunity to reciprocate the courtesies 
shown US at the six assemblies in Europe and to inform 
our foreign colleagues of the extent of geophysical 
research and interests in the United States. It is 
hoped especially that all the nations of South and 
North America will avail themselves of the opportu¬ 
nity to take active part in the Washington assembly. 

The scientific session of the general assembly in 1938 
was devoted to a symposium on the physics of volcanic 
pixicesses. Five formal papers presented were: *^In- 
troductory—Applying Physics to Volcanoes,” by 
Arthur L. Day; “Surface-Manifestations of Volcanic 
Activity,” by E. O. Zies; “Structural Development of 
Volcanic Cones,” by T. A. Jaggar; “Rock-Structures 
Associated with Some Ancient Volcanoes,” by Chas. 
B, Hunt; “The Roots of Volcanoes,” by Reginald A. 
Daly. Following a summary of the symposium by L. 
& Adams, there was an extended and searching 
^isceission. 

In the Section of Geodesy 15 papers and reports 
were presented at two sessions. Five of these dealt 
progress an4 development of geodetic operations 
ind America, Mexico 


and the United Statiis; seven related to gravimetric 
Surveys, apparatus, interpretations and relation of 
gravity-anomalies and geologic structure; one each 
related to improvement of time-service and broadcast¬ 
ing, to sea-level datum and to the mathematical treat¬ 
ment of accidental and other errors. 

The Section of Seismology held one session. The* 
12 communications rrmy be classified as follows: 
Theoretical interpretations and analysis, 4; individual 
earthquakes and seismic measurements, 2; seismic in- 
strumentH, 3; rnicroHeisms, 1; geophysical investiga¬ 
tions of gtjologic structure, 1; progre^ss-report for the- 
United States, 1. 

The Section of Meteorology heard six j>apcrs at one- 
session. These concerned ultra-vioh4 solar radiation 
(2), velmdty of sound-waves (1), compilation of obser¬ 
vations (1), expeditions (1) and met<*orologicttl aspects 
of radio-transmission phenomena (1). 

Sixteen communications were presented at the ses¬ 
sion of the Section of Terrestrial Magnetism and 
pjlectricity. These related to instruments and tech¬ 
nique (3), ionosphere and magnetic correlations (2), 
cosmic radiation (2), solar relations (1), fossil mag¬ 
netization as determined from ocean-bottom core- 
samples (2), secular variation (1), auroral-zone cxir- 
reiita (1), possible seismic and magnetic relations (1) 
and terrestrial electricity (3). The secretary sub¬ 
mitted brief summaries of progress-reports dealing 
with magnetic and electric researches received from 
five organizations on work in Peru, Western Australia 
and the United States, including Alaska, Hawaii and 
Puerto Rico. 

Ten papers before the meeting of the Section of 
Oceanography concerned progress during the year of 
four governmental and private organizations doing 
oceanographic work in the United States. One paper 
each related to the Gulf Stream System, deep-sea 
measurementB without cables, chemical oceanography, 
an international program for collecting samples of 
ocean-water and methods of representing suboceanic 
relief on maps. A report from the International Com¬ 
mission on Continental and Oceanic Structure gave 
important features relating to an international pro¬ 
gram arranged for cooperative gravimetric work at 
sea. 

At two sessions of the Section of Volcanology 12 
papers dealing with igneous rocks and effects of tem¬ 
perature and pressure were read and discussed. 

One of the important features of the nineteenth 
annual meeting was a joint meeting of the Seetiona 
of Meteorology and Oceanography. The 18 papers 
presented at the two sessions of this joint meeting 
were devoted to a symposium on atmospheric ahd 
oceanic circulation. 

There were four sesHions of the Section of Hydro!-. 
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ogy for the presentation of reports and papers. 
Twenty-four papers, with discussions, may be roughly 
grouped as follows: Rainfall, indltration and ground^ 
water, 15, and one appendix; slreain-flow and flood- 
control, 6; and one each on evaporation, on glaciology 
and on contributions of the Water Resources Commit¬ 
tee to hydrological investigations, ' The annual reports 
of permanent research committees were received and 
discussed as follows: (1) Snow; (2) glaciers; (3) 
evaporation from water-surfaces; (4) runoff; (5) 
physics of soil-moisture; (6) underground waters, with 
thr(H 3 appendices; (7) dynamics of streams; (8) 
chemistry of natural waters; (9) rainfall. Reports 
were also presented by newly formed special commit¬ 
tees as follows: (1) Soil Conservation Service; (2) 
flood-waves, with six appendices; (3) dcnsity-cuTrents. 
The total of 45 reports and papers affords evidence 
of the activity of the section. 

The regional meetings of the Section of Hydrology 
at Spokane, Wash., and Davis, Calif., were arranged 
by special committees, of which W. A. Lamb and 
Morrough P. O’Brien were chairmen, respectively. 
Only three formal hydrological papers were presented 
before the Xorth Continental Divide regional meeting 
at Spokane, the time l^ing largely devoted to confer¬ 
ences and discussions; this meeting was held in affilia¬ 
tion with the Northwest Scientific Association. 

The South Pacific Coast regional meeting at Davis, 
Calif., was held jointly with the Western Interstate 
Snow-Survey Conference. Sixteen formal hydrologi¬ 


cal papera wefre presented at three sessions, January 
7 and 8, 1938. These related to hydrometeorology^ 
precipitation and vegetation, evaporation, transpira¬ 
tion, forest and range hydrology (in relation to water- 
supply, forest management, live-stock industry and 
flood-control), floods, flood-control, evaporation and 
runoff from snow and studios in quality of irrigation- 
water. Nineteen reports and papers were presented 
and discussed at the Snow-Survey Conference on 
development of snow-surveying, methods of forecast¬ 
ing, economic aspects of snow-surveying, improvement 
of snow-survey equipment and winter sports. This 
meeting was concluded with a round-table conference 
and dinner. 

The present Transactions, edited by the general sec¬ 
retary, include either in full or in abstract in Part I 
140 papers and reports presented at Washington, and 
in Part II 38 papers and reports not elsewhere re¬ 
ported, with discussions presented during tlm regional 
meetings at Spokane and at Davis. 

These Transactions afford further evidence of the 
scientific and economic value of geophysical research 
and of the contribution of the union through its coordi¬ 
nation of many agencies. Further substantial progress 
may be confidently expected through the activities of 
the special committees of the union and of its sections, 
including the newly created planning and project 
committee. 

Jno. a. Flemiko, 
General Secretary 


SPECIAL ARTICLES 


THE SURVIVAL OF PLANT CELLS 
IMMERSED IN LIQUID AIR 

A REVIEW of the literature^ on the survival of plants 
or animals exposed to extremely low temperatures 
reveals that two kinds of organisms can support an 
immersion in liquid air (about -190® C.): (1) Those 
which resist a previous drying, e.g,, seeds, spores, pro¬ 
tozoan cysts, tardigrades, nematodes; (2) those which 
do not exceed a few micra in size, e.g., bacteria, yeast, 
monocellular algae, flagellates of the type trypanosome. 
This observation suggests that the survival might be 
due to the fact that water does not cry.stalUEe in these 
organisms, either because there is not enough water 
left in them to freeze, or because, on account of their 
small size and relatively large area, so much water ean 
be withdrawn from them by osmosis during the con¬ 
gelation of their culture medium that they are practi¬ 
cally desiccated. (The resistance to congelation offered 
by capillarity does not seem to be sufficient, alone, to 

^ B, J. Luyet and P, M. Gehenio, Biodynamioa, No. 33, 
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explain the cold resistance of micro-organisms.) If, 
then, crystallization of water is the factor responsible 
for death by low temperature, all the cells in which 
formation of ice can be prevented should survive. In 
the research reported here, we intended to study if and 
to what extent protoplasm vitrified at low tempera¬ 
tures (as described in a previous work®) that is, pro¬ 
toplasm hard and breakable like glass, but in which 
water had not crystallized, keeps its vitality. 

In the work just mentioned, it has been shown: (1) 
That gelatin gels containing 37 to 90 per cent, water 
can be brought into the vitreous state by a sudden 
immersion in liquid air; (2) that the thickness of the 
vitrifiable layer decreases with inereasing water-con¬ 
tent, extending from 0.3 mm to a few micra when the 
water content varies from 50 to 90 per cent.; (3) thx ^ 
the temperatures at which the material crystallizos 
cover a range of some 15 degrees only (from 0® to 
about -16° C.) and that crystallization takes place 
either during a cooling from the atmospheric to sub- 

2B. J. Luyet, Biodynamioa, No. 29, 1987. 
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seifo temperatures or during a warming from the lower 
temperatures to above -15®; (4) that the ponsibility 
of obtaining the vitreous state depends primarily on 
the velocity of orystalliaation; pure water could not 
be vitrified on account of its excessively high crys- 
fitalliaation velocity,® while gelatin gels are capable 
of vitriflciition in proportion to the slowness of their 
oystallization, that is, in proportion to their gelatin 
concentration/ The relation between the possibility 
of vitrification and the crystallization velocity is due 
to the fact that the vitrifying procedure consists essen¬ 
tially in cooling rapidly enough to bring the tempera¬ 
ture of the material across the zone of crystallization 
temperatures (from 0® to - 15®) before the ice crystals 
have time to fom. 

This method of vitrification could l)e applied to 
entire plant leaves/ But preliminary experiments on 
the vitality of entire leaves gave results which sug¬ 
gested that some cells or tissues were alive, while some 
others were dead. We then investigatwl the tissues 
singly, beginning with the epidermis. This tissue can 
be obtained in monocellular layers thin enough for the 
extremely rapid cooling re<iuiT‘ed, it stays alive a long 
time after being separated from the plant and it lends 
it.self to several vitality tests. The present report is 
concerned only with investigations on the vitality of 
the epidermis. 

Pieces of onion epidermis previously stained with 
neutral red and differentiated with potassium hydrox¬ 
ide—a procedure which allows the living and the dead 
cells to be distinguished by their color*’—^were mounted 
in small metal clips in such a way that each side of the 
tissue presented an exposed area of about 20 mm.* 
The preparations were then immersed in liquid air. 
When removed therefrom and brought back, in air, to 
room temperature, the cells were all dead, as Becquerel, 
who made similar experiments on the same material, 
has also observed/ Comparing these results with those 
reported above on the vitrification of gelatin, we 
thought that the epidermal colls might behave as the 
gels containing 90 per cent, water which, to be vitri¬ 
fied, must either be reduced to a thickness of a few 
micia or lose some of their high water content. We 
then tried to dehydrate them by plafimolysis. 

Stained pieces of epidermis immersed for about 16 
seconds in a 5 per cent, solution of sodium chloride, 
were mounted as indicated above and, after removal, 
with a blotter, of the excess plasmolysing solution, 
they were immersed in liquid air. On being withdrawn 
from it, they were brought back, in air, to room tem¬ 
perature ; the cells were all dead. 

a J, H* Waiton ajid B. C. Judd, Jour. Phya. Chauu, 18 : 
732, 1214. 

H. Callow, Pfoo. Boy. Soc. A., 108: 307, 1925. 

«B. J* Luyetj SoiimcK, 86: 106, 1037. 

« P. Beoquww, Ctmpiea rendus Ac, Sc,, 204: 1267, 1937. 


Assuming that death might have resulted from a 
congelation during the too slow warming of the mate¬ 
rial in the atmosphere after its exposure to liquid air 
and that warming in a liquid medium would be more 
rapid on account of the better heat conductivity 
afforded by the liquid contacts, we immersed the prepa¬ 
rations in the plasmolysing solution after their treat¬ 
ment in liquid air. Several cells were now found 
intact and could be deplasmolysed or plasmolysed to a 
further extent, when put in a more concentrated boIu- 
tion of sodium (chloride. 

If, instead of a 5 per cent., we used a 10 or 15 per 
cent, plasmolysing solution, before and after immersion 
in liquid air, more of the cells were intact. 

The fact that, to save the cells from disintegi-ation, 
one must use the same means as for saving a gelatin 
gel from ciy^stallization, that is, (1) dehydrate them, 
(2) cool them rapidly, (3) warm them rapidly; ajid the 
fact that the further the dehydration the more resistant 
are the cells to injury or the gels to cry.stallization, sug¬ 
gest that the same fundamental process takes place in 
the two cases, in otlier words, that disintegration of 
protoplasm subjected to extremely low temperatures is 
due to crystallization and that any method, such as 
vitrification, which prevents crystallization, prevents 
protojilasmic disorganization. 

Basiuk J. Lutet 
Gregory Thobnnes 

JlKPABTMKNT OV BlOUOGY, 

8t. Loiiib ITnivkesity 

INSULIN AND THE OXIDATION OF ETHYL 
ALCOHOL BY EXCISED DIABETIC 
LIVER TISSUE 

A RECENT study in this laboratory of the action of 
insulin in increasing the rate of disappearance of 
alcohol from the blood has indicated that the accelera¬ 
tion of glucose oxidation by insulin catalyzes the oxi¬ 
dation of alcohol.^ It siicmed to us that conclusive 
information regarding tliia relation might be gained 
by a study of excised tissue from an animal completely 
deprived of its insulin supply by pancreatectomy, fio 
far only liver has been extensively studied, since this 
tissue is probably responsible for the major portion 
of alcohol oxidation.*' ® 

Cats were employed for this study because pan¬ 
createctomy in this species results in severe diabetes. 
The pancreas was remov<?d aseptically under anesthe¬ 
sia; and the animals were given adequate food and 
laboratory care until the diabetes became maximal. 

« B. B. Clark and B. W. Morrissey, Am. Jour. Phyaiol,, 
(Proc.), 123: 37, 1038. 

fiE. Lundsgaard, Compt rend. Trov, Lab. €arUhe>ra, 
22: 383, 1938. 

3 L. P. Lelior and J. M. Mufioz, Sioohem. Jour., 32: 
299, 1938. 
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The animals were then sacrifieed and 500 xngm of 
ttie excised liver tissue were suspended in 6 cc of 
saline phosphate pH 7.4 contained in glaas-stoppered 
125 cc Erlenmeyer flasks. Both the experimental 
flasks and control flasks con tain injr killed tissue had 
identical <iu anti ties of alcohol approximating 2.5 mgm. 
All fla.sks were filled with oxygen and incubated for 3 
hours at 37° C. with continuous agitation. After 
ZnS 04 precipitation, the entire contents of the flask 
were subjected to steam distillation, and the alcohol in 
tlie distillate determined by Harger’s method.* 

Under the experimental condition.s outlined, 19 ob¬ 
servations on 8 cats disclosed that an average of 23.5 
per cent, of the alcohol present was oxidized by normal 
cat liver tissue in 3 hours; individual experiments 
ranged from 16 to 39 per cent. 

In marked contrast, 17 observations on liver tissue 
from 7 diabetic cats depancreatized for 72 to 96 hours 
revealed an average oxidation of only 3.1 per cent, 
with a range from - 0.5 to 6.2 per cent. Since the 
maximal limit of error for the measurement of the 
alcohol under the conditions employed is 4 per cent., 
it seems probable that only very small amounts of 
alcohol were oxidized. The completeness of the dia¬ 
betes was indicated by,respiratory quotients slightly 
below 0.70 j’or excised kidney tissue from these 
animals. 

Liver tis.sue from one cat depancreatized, but main¬ 
tained on adequate insulin for 90 hours after pan¬ 
createctomy, revealed an oxidation of 36 per cent. 
This further indicates that insulin is the specific factor 
concerned. 

Additional evidence was obtained in two experiments 
on animals that had been depancreatized 72 hours pre¬ 
viously. A lobe of liver was removed under anesthesia, 
and then immediately afterward, 20 units of insulin 
were given to one cat and 14 units to the other. Ap¬ 
proximately five hours later, the animals were sacrificed 
and another portion of liver tissue removed. The 
ability of the liver tissue from the same animal, with 
and without insulin, to oxidize alcohol was then com¬ 
pared. With the diabetic tissue there was practically 
no oxidation (4- 0.3 and - 0.56 per cent.), but after the 
administration of insulin 29.4 and 27.5 per cent, of 
the alcohol present was oxidized. 

While the oxidation of alcohol by normal cat brain 
is relatively small, preliminary experiments have sug¬ 
gested that oxidation by diabetic brain tissue ia still 
less. We are now studying the effect of experimental 
diabetes on alcohol oxidation by the intact animah 

These experiments indicate that insulin is necessary 
for the oxidation of ethyl alcohol by cat liver tissue. 
It is not yet evident whether insulin acts specifically 
on the alcohol oxidation system or indirectly through 

* B. N. Harger, Jour, Lah. and Clin, Med^ 20; 746^ 128^5. 


carbohydrate metaboliem* In a complete report to be 
published later, data eoneerning the mechanism of this 
action will be discussed. 

Btkon B. Clark 
R. W. MORRISaBY 
J. F. Fazekab 

Department of Physiology 

AND PHAEMAOOLOQY, 

Albany Medical College, 

Albany, N. Y. 

VITAMIN E AND AVIAN NEUROLYMPHO¬ 
MATOSIS 

Butler and Warren^ have reported that vitamin E, 
supplied by injection or feeding of cold-pressed wheat 
germ oil, resulted in quick recovery from a paralysis 
which they indicated to be neurolymphomaUms gallt-- 
narutn. They also claimed that adding wheat germ 
oil to the diet reduced the incidence of related diseases. 
Their .statements are not supported by any definite 
figures, although their study “involved about 1,000 
paralyzed birds.^’ 

Those who come in contact with the industry recog¬ 
nize the seriousness of avian neurolymphomatosis and 
the allied neoplastic conditions. Such methods of re¬ 
ducing mortality to the extent claimed by Buftler and 
Warren would be well worth the expense of the added 
wheat germ oil. 

The writer has investigated the curative effect of 
wheat germ oil in a study of 41 fowls showing clinical 
symptoms of fowl paralysis from the research flocks 
of this department* Ten of these birds were treated 
by intrnperitoneal injection, 21 by feeding, and 10 
birds served ns non-treated controls. The source of 
vitamin B consisted of two lots of cold-pressed wheat 
germ oil, one of which had been lecithinized to reduce 
rancidity. These birds were, for the most part, White 
Leghorns of from 9 to 12 months of age. The pro- . 
cedure included recording (1) the symptoms and date 
of entry to the test and (2) gross lesions found during 
a complete routine autopsy. All hens were kept in 
flat-bottom battery cages with food and water easily 
accessible. They were not removed for autopsy until 
extremely emaciated or completely paralyzed for more 
than one day. The duration of the tests varied from 
3 days, in extreme cases, to more than three months in 
less severe cases. 

Ten fowls received wheat germ oil injected intra- 
peritoneally, 1 cc per day, later reduced to 0.5 oo per 
day. Three of tliese received a total of 2 cc per bird, 

3 got 3 cc each, 2 got 4 cc each, and the other two 
received 8 cc each of the wheat germ oil Eight of 
these 10 birds showed at autopsy gross lesions of 
neurolymphomatosis involving the sciatic, bri^chial or 

1W. J. Butler and D. M. Warren, Jmr, 

(N. 8. 45); 204-206,1936, ^ 
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Abdominftl nerve». The aymptoms noted for one bird 
were “injury or paralysis of the right leg/^ This one 
improved and was returned to the laying pen. She 
was probably injured rather than paralyzed. Another 
fowl showed symptoms of unsteadiness on legs and 
jerking head movements. This bird apparently recov¬ 
ered, but one of the controls showing similar symptoms 
recovered without any treatment and hatched 33 out 
of 34 eggs in the past breeding season. 

Twenty-one hens were fed wheat germ oil, 14 receiv¬ 
ing t) cc or mow*, and of these fourteen, 8 received 14 
ce or more. Of the 21 birds 14 showed at autopsy 
gross lesions of neurolymphomatosis, one showed 
lymphomatosis of the liver, another allowed tumors 
tif the feet, comb and internal organs. Two others, 
with typical symptoms, wore negative. Of two birds 
w'ith uncoordinated head movements, one improved and 
laid 29 eggs in the next 50 days. The other is still 
affected, showing no improvement. 

Of the 30 controls 7 showed gross lesions of neuro- 
lyrnphomatosis on autopsy, one showed lymphomatosis 
of the liver and ovary, and one which had shown only 
uncoordinated head movements as symptoms was nega¬ 
tive. One bird returned to laying condition for a brief 
period but eventually died. This hen never regained 
control of its paralyzed right leg. One bird (men¬ 
tioned above) recovered completely. 

Fowls showing uncoordinated head movements, 
twisting of neck to one side or over the back, gen¬ 
erally eventually die of inanition. In some oases gross 
and microscopic lesions of nourolympbomatosis have 
been observed in the eighth or ninth cranial nerves 
of these birds. In other cases it is doubtful if the 
condition actually represents true neurolymphoma¬ 
tosis. 

The evidence presented, involving 31 paralyzed 
fowls treated with cold-pressed wheat germ oil in 
amounts similar to or greater than those suggested by 
Butler and Warren, does not support their contention 
that vitamin E or wheat germ oil can bring about 


<|uick recovery from true neurolymphomatoeis gallic 
nor Ufa. 

Randall K. Cole 

Bepartment or Poultry Husbandry, 

Cornel^ University 

A PARADOX IN THE SCORING OF COM¬ 
PETING TEAMS 

Let ub suppose that a number of teams of three men 
each are competing in an academic contest and that 
the best three teamH are to be selected on the basis of a 
special examination. How shall the merits of the sev¬ 
eral teams be computed t 

Two possible methods of sworing suggesst themselves: 
(1) we may list all the contestants in order of rank, 
and define the rank of each team as the sum of the 
ranks of its members; or (2) wc may consider only the 
actual examination-grade of each contestant, and 
define the score of each team as the sum of the scores 
of its members. The first method we may call tlie rank 
method, the second the sum-of-the-gradcs method. 

The rank method is regularly used in scoring inter¬ 
collegiate cross-country runs. It should be noted, how¬ 
ever, that the situation in the case of the cross-country 
run is not the same as the situation in tlie case of the 
academic examinatiort. In the athletic contest, the 
order of rank in which the men cross.the finishing line 
BupplicB the only data available (since Uie individual 
times are not usually recorded), while in the academic 
case w'e have not only the rank of each contestant but 
also his actual examination-grade, on the basis, say, 
of 100. The flum-of-the-grudes method is used in the 
popular frog-jumping contests. Here the score for 
each “team of three^' (consisting, to be sure, of three 
jumps of a single frog) is computed by adding the 
lengths of the individual jumps recorded for that team. 

In many practical cases it will make no difference 
which method is used. Nevertheless, the question has 
a certain theoretical interest which seems to be W’orth 
discussing. 

The purpose of tlie present paper is to show that 


TAHLK I 



1 

........ 


n 



III 



IV 



V 



VI 


08 

1 


98 

1 

Bi 

98 

1 

Bt 

98 

1 

Bi 

98 

1 

Bi 

98 1 







01 

07 

2 

01 

. 97 

2 







96 

2 

Ai 

96 

2 

At 

96 

S 

Ai 

90 

3 

Ai 

96 

2 

Ai 

96 2 

th 

94 

8 




01 

04 

4 









Ci 


4 

Cl 

9.8 

3 

Cl 

83 

6 

Cl 

93 

4 

Cl 

93 

3 

Cl 

03 3 

A» 

92 

5 

Ai 

92 

4 

An 

92 

6 

Ai 

92 

0 

Ai 

92 

4 

As 

92 4 

P* 

91 

6 

Xh 

91 

5 












Cl 

89 

7 

Cl 

89 


Cl 

89 

7 

Cl 

80 

C 

Cl 

89 

0 

Ci 

80 0 




Th 

88 

7 







l>i 

88 

6 




87 

8 

Bi 

67 

8 

Bi 

87 

8 

B. 

87 

7 

Bi 

87 

7 

Bi 

87 6 

Cl 

64 

9 

Cl 

84 

9 

Cl 

84 

0 

Cl 

84 

8 

(^1 

84 

8 

Cl 

84 7 













01 

83 

0 

0s 

83 8 


82 

10 

Bi 

82 

10 

Bi 

82 

10 

Bi 

82 

1) 

Bi 

82 

10 

Bi 

82 0 










01 

81 

10 




0s 

81 10 

A» 

60 

11 

An 

80 

11 

Ai 

SO 

11 

Ai 

80 

11 

Ai 

80 

11 

Ai 

80 11 

Th 


12 

I>i 

79 

12 

01 

79 

12 

01 

79 

12 

Di 

79 

12 

Dt 

79 12 


la 


A r 



B 19 



B 17 



C 16 



C 16 

a 

19 



C 11 

E| 


A 20 



C 18 



A ll 



B 16 


90 



B U 

^ ■ 


C 21 



A 19 



B 18 



A 17 





2B8 


Bcmms 


vi»u S8, m tm 


the rank method, when applied to the academic ease 
here considered, fails to satisfy the following postulate, 
which may be regarded by many people as a funda¬ 
mental principle: 

Postulate of relevancy. The relative position of any 
two teams—or the relative position of any three teams 
among themselves-—ought to be determinable on the 
basis of the actual examination-grades obtained by 
the members of these teams alone. In other words, in 
determining the relative standing of any teams among 
themselves, it ought not to be necessary to take into 
account the performance of any contestants who do 
not belong to these teams. 

To show that the rank method fails to satisfy this 
postulate, we construct the six following examples, 
each of which is a hypothetical, but entirely possible, 
case. There are four teams of three men e^ch: "team 
A’' has members A^, A 3 ; “team B” has members 
Bi, B 3 ; and similarly for “team and “team 
The actual scores obtained by each of the twelve cob- 
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testants, in each of the six cases I, II, III, IV, V, VT, 
and shown in the table; and the question is, how shall 
we determine the relative merits of teams A, B, C, in 
each of the six cases? 

If we accept the postulate above, the relative stand¬ 
ing of the teams A, B, C, whatever it may be, must 
obviously be the same in all six cases, since the actual 
grades obtained by the members of these teams do not 
vary from case to case. On the other hand, if We 
adopt the method of ranks, we see from the table that 
each of the six possible orders ABC, ACB, BAG, BCA, 
CAB, CBA, is represented by one of the six cases. 
The actual scores recorded in the six cases differ only 
in the scores obtained by two men, Dj and Dj; and yet 
the variation in these two supposedly irrelevant items 
is enough to upset completely the order of merit among 
the three teams A, B, C. 

No such ambiguity arises if the sum-of-the-grades 


method is employed. This method gives A 268, B 267; 
C 266, thus determining the order ABC. 

As an even more striking illustration of the para¬ 
doxes which may result from the rank method, we con¬ 
struct two further examples, VII and VIII, as shown 
in the second table. Here there are four teams A, B, 
C, D, and the question raised concerns the order of 
the two teams A and B. In passing from case VII to 
case VIII every member of team B has improved his 
grade, while every member of team A has lowered his 
grade. Yet if the method of ranks is adopted, B starts 
out higher than A in case VII and then fulls below A 
in case VIII. The change wliich has brought about this 
reversal of order is due entirely to changes in the 
grades of two men, Dj and who do not belong to 
either of the teams A or B. 

This paradoxical situation would not occur if the 
sum-of-the-grades method were used. According to 
this metliod we would have A 271 and B 268 in case 
VII, and B 271 and A 268 in ease VIII, so that the 
change in the final order of merit in passing from 
case VII to case VIII would reflect in a natural man¬ 
ner the improvement in B’s grade and the deterioration 
in A's grade. 

These examples may suffice to show that if the pos¬ 
tulate of relevancy is accepted, some method other than 
the method of ranks must be adopted. 

E, V. Huntington 

Haevaed University 
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THE LAND UTILIZATION PROGRAM IN THE SOUTHERN 

GREAT PLAINS^ 

By E. D. G. KOBERTS 

OniEF, LAND POLICY SECTION, SOUTHERN GREAT PLAINS REGION, BlfREAU OP AGRICULTURAL KCONOMICS, 

V. S. DEPARTMENT OP AQRICULTUBK 


The circumstances which have brought about the 
present distressing condition in which much ot‘ the 
Southern Great Plains region finds itself have, of Inte, 
received a great amount of publicity and are so well 
known that I shall content myself with presenting 
merely an outline of the chain of circumstances which 
have transformed some of the finest grazing land in 
the country into what is now being called the “dust 
bowl.” 

It has been said that the history of the Southern 
Great Plains region has been, for the past 60 years, 
a story of exploitation. A half century of over-graz¬ 
ing by some cattlemen was bad enough, but tlie damage 

^ Address at the meeting of the Southwestern Division 
Of the American Assoeiation for the Advancement of 
Science, Albuquerque, N. Mex., April 26, 1938. 


they did was nothing compared to what happened dur¬ 
ing the 1920^3. High wheat prices, favorable moisture 
conditions, and the introduction of farm machinery did 
the job. The residents were too busy making money 
to remember that earlier experiments in speculative 
dryland farming had not produced altogether happy 
results. The inevitable drought finally came, and with 
it came disaster. 

The settlement of much of the Great Plains took 
place in accordance with a policy which vrns destined 
to place the largest portion of the area under private 
control as expeditiously as possible. The Federal 
Government, the state and territorial governments, the 
railroads and the multitude of speculators all desired 
to bring settlers into the country. The Homestead 
Ivawe have had a great deal to do with hasty settlement. 
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They propagated the idea that 160 or 320, and later 
oFland were suflSeient on which to make a 
living. They piaeed stress upon '‘improving” the land 
which, in this case, of course, meant to bring it into 
crops. Tlius, it was attempted—^and, in the beginning 
with a measure of success—to produce crops on land 
that was suited only for pasture. The farming meth¬ 
ods and the climatical conditions were such that this 
procedure became cjctremelj^ hazardous, and finally led 
to severe depletion of the land resources. The results 
'Were disastrous, from any angle one chooses to look at 
them. The system of agriculture which has been put 
into operation disregards entirely the natural condi¬ 
tions. A few seasons \vith plentiful moisture will not 
bring prosperity back. The problem goes much 
deeper than that. It is necessary to restore the bal¬ 
ance which has been upset—a balance which was dis¬ 
turbed in but a few years and which it will take a long 
time to restore. Droughts, wdth their oonsequencc.s of 
erosion, have left in their wake hundreds of thousands 
of acres of damaged and abandoned land, and have 
brought about wholesale impoverishment of farmers in 
certain sections of the region. Great areas depend for 
their very existence upon govenmient subsidies, and 
the old-time stockman,'and even the old-time farmer 
who lived on his own homestead has largely disap¬ 
peared. Instead, we find a new type of migratory 
tenant iarmer whose principal means of subsistence is 
derived from federal subsidies—the average expendi¬ 
ture of federal monies has been in excess of $300 for 
every man, woman and child in the 14 southwestern 
Kansas counties alone. 

During the years between 1800 and 1805, when a 
severe drought prevailed in these areas, attention was 
temporarily directed toward more sensible land-use 
practices. It was them realized that in tlie Great 
Plains an agricultural economy, based solely upon cash 
crops, was hazardous, if not hopeless. These lessons 
were forgotten only too soon. At present, popular 
opinion has again swimg toward recognition of the 
fact that mo.st of these areas are not suitable for cash 
crop production, although this popular thinking is very 
often obscured by the influence of certain commercial 
interests which favor the type of program which would 
immediately bring the greatest amount of money to the 
towns. Some of them favor continued loans for the 
planting of wheat in the hope that with good moisture 
conditions bumper crops may again be harvested. The 
argument is heard that one good crop would make up 
for many failures; that cx>nservation policies such as 
return to grass would accentuate emigration, etc. Un¬ 
fortunately, these interests are in a position to make 
tb<nr viewpoints prevail, in the face of evidence which 
nature accumulates on their very doorsteps. The 
long-range effect of the type of program that they 
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would favor is apparently lost sight of now, as it ww 
in the nineties. 

Conditions are, of course, very dissimilar from what 
they were in the late nineties. Most of the land is in 
private hands and a great deal of it is owned by ab¬ 
sentee landlords (in some counties, almost half of it), 
whose nmin income is derived from other sources. 
Community patterns, with their govemmontol and 
civic organizations, have been sot up, and a great deal 
of capital has boen invested. Real estate companies 
and their agents have sold vast tract.s of laud to in¬ 
vestors as far distant as the Atlantic seaboard. Towns 
have sprung up and multitudes of sel■vic(.^s have been 
established. Irately many of thesw; services have been 
withdrawn, including school facilities, postal service 
and certain local business enterprises. For a while, 
the contentions of the various pr(»mot(^rs seemed to be 
borne out by a combination of lK)untif\il cn>pB and 
good prices which were obtained during the war and 
post-war years. The population increased very rap¬ 
idly and so did the area under cultivation. Then the 
weather cycle moved and several dry years followed, 
with the resulting catastrophic conditions which are, 
in some instances, beyond the power of description. 
Crops became complete failures, taxes, mortgages, etc., 
became delinquent, and the highways were crowded 
with farmers who drifted away as they had drifted in. 
Fiscal conditions, while extremely precarious, do not 
present a real picture, since the federal land bank and 
the insurance companies ket^p taxes paid on all lauds 
on which they hold mortgages. Tlie true effects of the 
situation arc cushioned to a very great extent by gov¬ 
ernmental policies wliich have put a stream of fedeml 
monies, subsidies, grants and loans of everj’^ description 
into these areas. What would have happened without 
them is hard to say. But there is no doubt that emi¬ 
gration and abandonmeJit of farmsteads and towns 
would have been accentuated and that human misery 
would have increased immensely. Some authorities, as 
a matter of fact, insist that the relief of human misery 
is the only justification for the millions expended in 
these areas; they state, with considerable evidence to 
back them up, that much of this money served only 
to encourage harmful practices and that, from a purely 
physical point of view, the country would have been 
better off if it had been permitted to find its own level. 
Increased abandonment would have left the fields to 
weeds and gross, and some sort of cover would have 
been restored. Instead of that, various types of sub¬ 
sidies financed such practices as breaking up the lau4 
year after year in a futile endeavor to raise wheat. 

At present, there are wide areas unfit for agricul¬ 
tural pursuits of any kind, and it is doubtful vrimUm 
some of them would revert to gross or oVlen weei^i 
i^thoUt re-seeding and mechanical 
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under ideal eonditiouB. Much more is now known 
about the soils of the region than was known a few 
years ago. The region as a whole contains approxi¬ 
mately 100,000,000 acres, of which about one third 
iuiv© been put into cultivation. About twelve to thir¬ 
teen million acres are deep, heavy High Plains .soiIk, 
extending through sections of western Kansas, the 
Oklahoma Panhandle and the Plains of Texas. These 
soils are very fertile and of such a cliaraoter that they 
ixTspond readily to water-conserving and crop-manage- 
nient practices. In view of the extremely severe con¬ 
ditions that have prevailed, they have been only mod¬ 
erately afliM^tod by wind erosion. These soils could be 
brought under control by the use of contour tillage, 
summer fallowing or the use of proper crops, prac¬ 
tices that would increase the rate of water penetration 
into the soil and would also distribute the moisture 
more etiually. Plven on such soils, farmers should take 
care that their economy is flexible enough h) take care 
of the years when w’hoat crops would be a complete 
failure. Experiment stations have established the fact 
that it is folly to plant wheat when at the time of 
planting the soil moisture is less than 24 inches. 

There are approximately six million acres of 
medium-depth sandy soils in the region. About 20 
]>er cent, of these lands have been so seriously damaged 
that they will have to he retired from cultivation. If 
farmed properly, such soils are excellent for the pro¬ 
duction of row crops, but this type of land is extremely 
susceptible to wind erosion if not properly managed. 

The third group of soils is the medium type, High 
Idains soil found in eastern Colorado and w’estern 
Kansas. Such lands do not hold water well, and the 
rnn-off is very high. About four million acrOvS of such 
soils are under cultivation now, most of them badly 
eroded- This land should be uswl for grazing 
purposes. 

Finally, tliere are certain types of sandy soils which 
never, under any circumstances, should have been 
placed under cultivation. Some are too sandy for crop 
prcKlucfcion and others are too shallow and have no 
capacity for water storage. 

Thus, one of the primary tasks which confronts us 
is to retire some six million acres from crop produc¬ 
tion. There are considerable areas where mere retire- 
uient would be insufficient. Mechanical aid will have 
to be used to restore cover to these lands. 

The Department of Agriculture has felt that a prob¬ 
lem of such dimensions, which in its ultimate effects is 
boiind to have wide repercussions upon the entire 
nation, could be properly handled only if the efforts of 
the department and its various agencies wore combined 
and harmonized by a coordmator. A unity of pro- 
^frain and this exchange of information among such 
ftgwaoiea as the Soil Conservation Smrvioo, the Farm 

Forest Service, the Bu¬ 


reau of Agricultural Economics and the AAA, is 
bound to facilitate this cooperation very greatly. 
Under this program other agencies, such as the Exten¬ 
sion Service of the various state college.s and the vari¬ 
ous units of the Farm Credit Administration, are 
sending their representatives to planning meetings and 
conferences which already Imve brought about some 
very d^irable results. Data have been secured by the 
research divisions of these many agencies pertaining 
to soil and land classification and to water rosourex^s. 
Economic and sociological surveys have been made by 
the former Land Use Planning Division of the Resettle¬ 
ment Administration, and innumerable maps, charts 
and data are available, giving detailed analyses of the 
land-use facilities, fiscal conditions and credit, school 
district and tax situations of the various counties of 
the Dust Bowl. Funds for the purchase of submargi¬ 
nal lands have been made available under Title III of 
the Bankhead-Jones Act. Under this program, the 
government purchases lands in the worst areas and 
retires them from use and, after cover is restored, 
permits them to be used by local grazing as.sociations. 
Leases also will be glinted to individuals, but govern¬ 
mental supervision will be retained. The Farm 
Security Administration, through its loans to farmers 
made contingent on a well-balanced farm plan, as well 
as upon sufficient soil moisture where loans are made 
for crop purposes, plays an extremely important role. 
This will be particularly the case when the long-term 
leases, which are designed to increaw the size of units 
now too small to afford a living to a family, go into 
effect. 

The mtmhinery through wliieb many of these adjust¬ 
ments art! expected to be brought about is the Soil 
Conservation District, of which a numbf*r are being 
set up in the various states. It is the plan of the 
various agencies to fit their individual programs, with 
local cooperation, into the programs of these districts. 
The main obstacle will be overcome as soon as the pub¬ 
lic is educated to the ultimate benoflta to be gained 
through cooperation. Through this democratic proc¬ 
ess, it is desired to make the prop*ain indigenous and 
adaptable to the area rather than have it imposed upon 
the population by Washington decre<^ Still, in some 
quarters, it is felt that real progress with respect to 
the necessary adjustments will be made only when 
either the local govermn<mta] units or the Federal 
Government will bo in a position to control the land 
through ownership, lease or powers such as the Soil 
Conservation Districts exorcise. Z(^>ning laws, such os 
exist in Wisconsin, for example, are one approach 
which has proved effective. Although a great deal of 
further research is necessary, we have much of the 
technical knowledge necessary to rehabilitate the area, 
purely from a physical point of view. Groat ooihpli- 
cations arise when we contemplate h0w to develop farm 
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units which will insure the farmers of the area at least 
a living, even during tlie had years. The farm man¬ 
agement experts of the department are devoting a 
great deal of effort to the solution of this problem. 
The Soil Conservation Service and the Bureau of Agri¬ 
cultural Economies are both endeavoring to bring 
about the necessary mechanical and physical adjust¬ 
ments at a cost whicli can be borne by the farmers. 

The Bureau of Agricultural Economics which, 
through its Land Utilization Program, administers the 
provisions authorized under Title Ill of the Bankhead- 
Jones Farm Tenant Act, maintains regional offices at 
Amarillo, Texas. The region comprises the states of 
New Mexico, Kansas and Colorado, and parts of Texas 
and Oklahoiuu. Its Land Economics staff is engaged in 
research work to study the long-range phases of the 
program. It also functions as a sfjrvice organization 
to assist those staff members who are engaged in action 
progniins. Studies carrierl on include land classifica¬ 
tion, soil reconnaissance, range studies, public finance 
and agricultural credit, flood control and underground 
and surface water studies. A staff of state planning 
specialists, with offices in each state of tlm region, as¬ 
sists in keeping in close touch with local programs and 
with the state colleges, ' The Farm Management staff 
of the bureau conducts intensive studies designed to 
enable the burt^iu to present recommendations for well- 
balanced farm plans. The Project Organization staff 
prepares plans and submits purchase projects; the 
Land Acquisition staff secures options and acquires 
the land. The Land Development staff is engaged in 
supervising the building of numerous dams and will 
have charge of the development work on the purcliose 
projects; at present it is also engaged in development 
work on the old land use projects. 

The Agricultural Adjustment Administration can 
eliminate a great many of the present difficulties by 
making its payments contingent upon the performance 
of soil-conserving practices. 

The states and local governmental units have a 
responsibility in this matter which, so far, many of 


them have faile^d to meet. Many land owners wcmld 
restore their land to grass if they were not discouraged 
from doing so by the tax situation which prevails. 
There should be a wide differentiation between the tax 
rates on regular crop land and on that which is more 
suitable for grazing land. 

A more responsible ownership of land must be 
brought about if any improvement in land use is to be 
achieved. The present pattern of ownership is con¬ 
ducive to'tho worst kind of land use. The proportion 
of non-resident land ranges from 50 per cent, in some 
of the southwestern Kansas counties to os high as 83 
per cent, in others. Land operated by non-resident 
owners is generally abused. The same applies, to a 
certain extent, to the tenant farmer who, because of 
his short lease, must plan his operations on a year-to- 
year basis, and is not, therefore, interested in a sound 
and efficient farming program. These are important 
factors causing the exploitation rather than the con¬ 
servation of the soil. The Farm Tenancy Program 
is expected to play a very important part in the resto¬ 
ration of land ownership. Although only a small 
beginning is being made at present, it is considered a 
step in the riglit direction. The delineation of prob¬ 
lem areas is protitwding. Such areas are being desig¬ 
nated on the basis of soil reconnaissance, present land 
use, underwater facilities and fiscal conditions. Much 
of the research is carried on in eooixjration with the 
local state colleges, A wise use of the credit oppor¬ 
tunities provided by the Federal Government and other 
agencies will be important in restoring the land to a 
self-sustaining basis. With land purchases within the 
Soil Conservation Districts as nuclei, with agreements 
with states and large landholders, with demonstrations 
to farmers of what a well-designed land utilization 
program can do, it is hoped that effective adjustments 
will be brought about. That this will take consider¬ 
able time is obvious, but it is hoped that the lessons 
learned will not be forgotten too soon, and that the 
demonstrations will prove effective in bringing about 
improved land use adjustments. 


OBITUARY 


OTTO HILGARD TITTMANN 

Otto Miuurd Tittmann was born at Belleville, 
Ill., on August 20, 1850, and died at Leesburg, Va., 
on August 21,1938. He was buried at the latter place 
on August 24. 

Ho entered the service of the U. S, Coast Survey 
(later designated the U. 8. Coast and Geodetic Sur¬ 
vey) in 1867 and was assigned to field duty. As a 
result of his strict attention to the tasks assigned him 
he rose to the position of superintendent of the survey 
in 1000 and remained in this capacity until his resig¬ 
nation in 1916, after 48 years of service. 


Among his important assignments were those of 
assistant astronomer with the expedition sent to Japan 
in 1874 to observe the transit of Venus; in charge of 
the Office of Standard Weights and Measures from 
1887 to 1896; assistant in charge of the office from 
1895 to 1899; assistant superintendent, 1899 to 1900; 
member of the Permanent Commission of the Inter¬ 
national Geodetic Association from 1901 to 1916; and 
delegate, representing the United States, to the meet¬ 
ings of that association in 1896, 1903, 1906, 1909 and 
1912. 

In addition to his duties with the Coast and Geo- 
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detio Survey, Dr. Tittmann took a leading part in the 
location, survey and monumentution of the bouudarieB 
between the United States and Canada and between 
Canada and Alaska. In 1903 he went to London, 
England, as a technical expert for duty in connection 
with the presentation of the case of the United States 
before the Alaska Boundary Tribunal. In 1908 he 
was appointed the sole commissioner for the United 
States, under the treaty of 1908, which clarified and 
amplified certain portions of previously executed 
treaties relating to the boundaries of this country, 
Canada and Alaska. He continued to serve as com¬ 
missioner until his retirement in 1916. ' 

Under Tittmanira supervision the greater part of 
all our northern boundaries was surveyed or rosur- 
veyed, adequately monumented and mapped. The 
technique for boundary surveying developed under his 
direction has beconw^ the model for boundary survey¬ 
ing and demarcation. He wisely demanded that the 
geographic positions of all boundary points should be 
determined by geodetic surveying methods, and that 
they should be firmly monumented or referenced. The 
splendid work on our boundaries inaugurated by 
Tittmann and his Canadian associate, W. F. King, lia>s 
been continued by ilmv successors. Th<3re are no other 
countries of the world liaving common boundaries that 
are so fortunate ns our country and Canada in regard 
to their boundaries. The commissioners settle in an 
amicable manner any disputed points concerning the 
lines, and the citizens have no difficulty in knowing 
just where the boundaries are. Our northern boun¬ 
daries are monuments to Tittmann’s career of public 
service. 

Who© he was Bujjerintcndent of the Coast and Geo¬ 
detic Survey, that organization made great progress 
in the development of instruments and methods for 
carrying on its engineering and scientific work, and in 
the interpretation of the data secured in the office and 
field. Among the noted accomplishments may be men¬ 
tioned the following: 

The adoption of the United States Standard Datura 
for the triangulation system of this country and inci¬ 
dentally also for the charts of the coasts and the maps 
of the interior. This datum was, in 1913, adopted 
also by Canada and Mexico, when, on account of its 
international character, it was designated the Nortli 
American Datum. North America is the only conti¬ 
nent that has a single system for its horizontal control 
surveys, charts and maps. This avoids the gaps, over¬ 
laps and offsets that exist in the maps and charts of 
the countries of other continents. Such confusion at 
times leads to controversies over the location of inter¬ 
national boundaries. 

The determination of the figure of the earth from 
geodetic meaearements and data for the area of the 


United States. Its dimensions were accepted in 1924, 
as the most accurate ones, then existing, by the Inter¬ 
national Geodetic Association. This figure of the 
earth is still the interriational standard. 

The proof of isostasy. Before Tittmann^s adminis¬ 
tration of the Coast and Geodetic Survey iaostasy was 
considered to be an unproved hypothesis. It is now 
recognized as a scientific principle, and is now given 
consideration by workers in the fields of theoretical 
and economic geology and geophysics. 

The development of the theory of tides and the 
epoch-making reports on this subject by Eollin Harris, 
a mathematician of the Survey. 

The development of the wire drag or sweep, by 
moans of which many largo boulders, pinnacle rocks 
and coral heads were discoveivd in our coastal waters. 
These objects had been monaoefe to navigation. They 
could not be readily found by the customary hydro- 
graphic methods. 

The development of a precise levelling in.strunient 
that was free from the effects of troublesome syste¬ 
matic errors. 

The completion of the Tide Prediction Machine, 
which made it possible to predict tides with great accu¬ 
racy and with far less effort and time than had been 
required previously. 

The inauguration of a comprehensive gravity sur¬ 
vey, whose purpose is to furnish accurate values of 
gravity to those working in the physical and chemical 
sciences, and to tho9(‘ testing isostasy. 

The inauguration of the use of invar tapes for the 
measurement of geodetic base lines. 

The building and operation of five magnetic obser¬ 
vatories ns our ijart of a comprehensive international 
attack on some fundamental problems in the field of 
terrestrial magnetism. 

Tittmann was thoroughly imbued with the scientific 
spirit and he imparted this to the members of the 
engineering and scientific staffs of the Survey. 

Ah a recognition of his achievements he was awarded 
the degree of So.D. by Stevens Institute and Washing¬ 
ton University and the degree of LL.D. by Geoi-ge 
Washington University. He was one of the original 
incorporators of the National Geographic Society and 
its president from 1916 to 1919; a member of the 
Philosophical Society of Washington and its president 
in 1899; a member of the Cosmos Club of Washington, 
D. C., and ita president in 1904. He was also a mem¬ 
ber of the Washington Academy of Sciences, the Amer¬ 
ican Society of Civil Engineers, the American Mete¬ 
orological Society and the American Association for 
the Advancement of Science. 

Dr. Tittmann was a gentleman in the best sense of 
that word, a public official of the highest character, 
wlmse Bol© object was to serve bis coxmtry to the beat 
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of his ability, a delightful comrade and a true friend. 
Those who had the pleasure of knowing him will never 
forget his unselfishness, fairness and unfailing 
courtesy. 

He is survived by his son, Major Charles Trow¬ 
bridge Tittinann, of Washington, D. C. Dr. Titt- 
nmTin's wif<' died at their home in Ijeoshurg on Feb- 
ruary ] 4 of this ymr. Wttxiam Bowie 

RECENT DEATHS AND MEMORIALS 

Dr. Alexander Praseh, professor of pathological 
histology at the New York University College of Medi¬ 
cine from 1920 until his retirement in 1934, died on 
September 18 at the age of sixty-nine years. 

Du. James Ernest' Boyle, professor of rural econ¬ 
omy at Cornell University, died on September 18. He 
was sixty-four years old. 

Sir Andrew^ Mactraii-, from 1907 until his retire¬ 
ment in 1937 professor of the history of medicine at 
McGiU University, died on September 23 at the age of 
seventy-three years. 


Dr. Sarcukl Alesakuer, honorazy professor of 
philosophy in the University of Manchester, died on 
September 13 at the age of seventy-nine years. 

Nature reports the death of M. do la Baiune-Pluvi- 
nel, member of the section of astronomy of the Paris 
Academy of Sciences, on July 18, aged seventy-seven 
years, and of Sir Basil Mott, president in 1924 of the 
British Institution of Civil Engiuf»ers, on September 
7, aged seventy-eight years. 

The Journal of the American Medical Association 
reports that during the recent Congres dea soci^t^s 
savantes, a plaque in commemoration of the work of 
the late Professor Brown-S^quard was placed in the 
lobby of the Central University at Nice. Befon^ 
Brown-S^quard's election as professor of experimental 
and comparative pathology in the University of Paris, 
he had been professor of the pathology of the nervous 
system at Harvard University and was subsequently a 
member of the attending staff of the Paralyzed and 
Epileptic Hospital in London. 


SCIENTIFIC EVENTS 


SECTIONAL ISSUANCE OF BIOLOGICAL 
ABSTRACTS 

A new plan for the publication of Biological Ab¬ 
stracts, bc*girming with 1939, has Ix^cn adopted by the 
Board of Trustees. It provides for continuation of 
the monthly issues covering the literature of all the 
life sciences with increasing completeness and prompt¬ 
ness at R uniform price of $25 to libraries and indi¬ 
vidual Hubscnlxo's, alike. In addition, specialized sec¬ 
tions of each monthly issue of Biological Abstracts will 
be published separately so tliat those who do not feel 
the need for the complete publication may acquire at 
low cost the sections in which they are especially inter¬ 
ested. Tlie sections adopted as seeming to i)romisc the 
greatest usefulnews are the following: 

Jhstracis of Gcntral Biology to include General Bioh 
ogy, BiographyTTistory, Biljliogrnphy, Evoluthm, Gytol- 
OoneticH, Biometry and Ecology. $4. 

AbstraetJi of Experimental Animal Biology to include 
Animal Physiology, Nutrition, Pharmacology, Pathology, 
Anatomy, Embryology and Animal Production. $9, 

Abstracts of Microbiology and Parasiitology to Include 
Immunology, Bactoriology, Viruses, Parasitology, Proto¬ 
zoology and Helminthology. $5. 

Abstracts of Plant Sciences to include Phytopathology, 
Plant Pliysiology, Plant Anatomy, Paleobotany, System¬ 
atic Botany, Agronomy, Horticulture, Forestry, Pharma¬ 
cognosy and Pharmaceutical Botany. $6. 

Abstracts of Animal Sciencea to include Poleozoology, 
Parasitology, Protozoology and Helminthology, System¬ 
atic Zoology and Economic Entomology. $6. 


Subscribers to any of these parts will receive the 
indexes to the whole of Biological Abstracts. 

The subscription prices quoted almve are for the 
United States. Subscription rates for other countries 
will Ixj announced at an early date. 

The extent of covcjage must, of course, depend on 
the extent of support. With no national society 
treasury to draw upon, this must be so. To insure 
publication a minimum of 1,250 subscriptions to tlie 
complete edition and four times as many orders for 
section issues are required. 

In order to facilitate the plans for 1939, subscrip¬ 
tion blanks will shortly be distributed throughout the 
membership of the societies composing the union os 
well as to libraries and institutions generally. It is 
hoped that as large a response as possible by November 
1st may be recorded in the office of the Business Man¬ 
ager, Biological Abstracts, University of Pennsylvania, 
Philadelphia, Pennsylvania. 

Board or Trustees, 
Biological Abstracts 

THE ALLAN HANCOCK FOUNDATION 
BUILDING FOB BIOLOGICAL 
RESEARCH 

At the University of Southern California ground 
has been broken for the new Allan Hancock Founda¬ 
tion building for biological research, the gift of Dr. 
Allan Hancock. 

The bmldix^ will be three stories and will contain 
over a iiundi^. kboratories for selentidb 
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beiany atul related fields. Private qtiarters 
will be provided for independent study as well as for 
students and graduate workers. Included in the col¬ 
lections of the university are several thousand speci¬ 
mens gathered on the seven Hancock Pacific expedi¬ 
tions to equatorial waters and the Galapagos Islands. 
Extending six stories from the basement will be a 
series of steel stacks designed against fire and earth¬ 
quake, to preserve these rare specimens. 

There will be two auditoriums seating 460 and 360 
persons eacii, radio broadcasting rooms connecting all 
buildings, x-ray rooms, machine and wood shops and 
sp^^ciul laboratories. 

Four rooms from the former Hancock mansion, re¬ 
cently demolished, liave l>een moved intact and incor¬ 
porated in the new building; these will form the 
nucleus of music, reception, library and exhibition 
rt)oms. Done in marble and carved woodwork by 
artisans of Europe, tJiis portion of the building will 
serve the community as a cnUnral center for Iw’tures 
and rtwitals, and for scientific demonstration purposes. 

THE SQUIBB INSTITUTE FOR MEDICAL 
RESEARCH 

An attendance of a thousand scientific men is ex- 
IHwted at the ceremonicjs dedicating to pure science the 
laboratory building which has been ercHded at a cost 
of $750,000, of the new Squibb Institute for Medical 
Research in New Brunswick, N. J., on Tuesday, Octo¬ 
ber 11. Dr. George A, liarrop is director of the in¬ 
stitute. The exercises will open with a reception at 
12; 30 P.M., followed by a luncheon meeting at 1 r.M., 
and will close with an inspection of the building from 
3:30 to 5; 30 p.m. 

Professor August Kr<^h, director of the department 
of animal physiology at the University of Copenhagen, 
Denmark, and Dr. George R. Minot, professor of medi¬ 
cine at Harvard University and director of the Thorn¬ 
dike Laboratoiy- of the Boston City Hospital, will be 
among those who will deliver addresses at the luncheon. 
Other speakers will be: Dr. Abraham Flexner, director 
of the Institute for Advanced Study, Princeton, N. J.; 
Dr. Russell Morse Wilder, professor of medicine in the 
Mayo Clinic, Rochester, Minn.; Carleton H. Palmer, 
president of E, R. Squibb and Sons, and Dr. John 
F- Anderson, vice-president and director of the Bio¬ 
logical Laboratories of E, R. Squibb and Sons. 

Dr. iCrogh, Nobel laureate of 1920 for his work on 
Hw capillary regulation of blood supply in muscle, will 
diacuaa **Biology and Medicine in Cooperation.” Dr. 
Minot, who simred the Nobel Award in medicine h\ 
1934 for his researches on the value of liver in the 
treatment of pmiioious anemia* >rill speak on *'Clin- 
ical Ilrirostigatioa,” aud Dr. Wilder will ^peok on ‘Tn- 
dustrial X4dKn^t0ries and Clinical Resean^h,” The 
by hr. nexner, whose topic 


will be **The Usefulness of Useless Knowledge.” The 
address of welcome will be given by Mr. Palmer, while 
Dr. Anderson will outline the aims of the institute as 
a pioneer undertaking of the pharmaceutical industry 
in promoting research in the medico) and biological 
sciences. Tho speakers will be introduced by Dr. 
Harrop. 

Sherley W. Morgan, professor of architecture at 
Ihinceton University, is architect of the building. It 
is U-ahaped with a thrcc-story main building flanked 
by side wings of two stories each. Usable floor space 
aggregates 62,000 s(|uare feet. Provision bus been 
made for the immediate utilization of 100 rooms, sev¬ 
enty of whicli arc indixddiml laboratories and indi¬ 
vidual offices. 

Construction is of steel, concrete and glass with 
complete insulation from outside weatJjer conditions 
assurfHl by walls fourtt^cn inches thick, evacuated glass 
briek windows and air-<*<)nditioning equipment. The 
building rests on concrete footings reaching down to 
tho Jersey red shale. 

The institute will be in full o])eration this autumn. 
Research has been organized in four main divisions— 
experimental medicine, j>harinH.cology, bacteriology and 
virus diseases and organic chenustry. In addition, the 
institute will oj>erate a biochemical laboraltyry and a 
medicinal chemistry laboratory. The aim of tho foun¬ 
ders of the institute is to create in the medical and 
biological fields an indust r'y-sup)ported research enter¬ 
prise analogous to the Bell Tehqjhone and General 
Electric laboratories in the sj)here of physics. 

MEDICAL SYMPOSIA AT DUKE UNIVERSITY 

The first symposium in the series to be conducted 
in observance of the centennial year of Duke Univer¬ 
sity will be held from October 13 to 15, and more than 
five hundred Southern physicians are expected to hear 
the twelve leading medical authorities who will appear 
on the program. 

Attention during the thrtM^ days will be focused on 
two problems, *The Future of American Medicine,” 
to be discussed by Henry L. Mencken, contributing 
editor of the Baitimore Sun, and Dr. Morris Fishbein, 
editor of the Journal of the American Medical Associa¬ 
tion, and others, and “Diseases of Sf>ecial Interest to 
Physicians in the Southern States,” in a discussion of 
which a number of specialists will participate. 

Throe other symposia will bo held during November, 
December and March. They will be on “The New 
Economic Base of the South,” “The liaw and Modem 
Society” arid “Women and Contemporary Civiliza- 
lion.” Fort»moftt authorities in each field will be 
heard. 

The synaposium on medical problems will be the 
fi^h annual symposium held at the School of Medi- 
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eine. The first in the series was held in 1934 on ortho¬ 
pedies. During the next two years gastro-intestinal 
diseases and diseases of the htmrt, kidney and circu¬ 
lation were discussed. The .symposium last year was 
on the diseases of women and children. 

First speakers and their subjects for the forthcom¬ 
ing symposium will he: Dr. Allen Weir Freeman, dean 
of the Schoid of Hygiene and Public Health, the 
Johns Hopkins University, *4^jblic Health Develop¬ 
ment in the South,” and Dr. Qcoi*ge W. McCoy, of 
the School of Medicine of Louisiana State University, 
'^Leprosy in the Ibiited States.” 

Three speakers will discuss ”The Future of Amer¬ 
ican Medicine” in the first evening session. They will 
be: Henry L. Mencken, of Baltimore; Dr. John Pun- 
nett Peters, professor of medicine, Yale University, 
and Dr. Morris Fishb<nn, editor of the Journal of the 
American Medical Association. Dr. Milton J. Rosenau, 
of the School of Medicine of the University of North 
Carolina, will preside. 

The subsequent speakers on the symposium program 
will deal with more technical subjects of interest to 
Southern physicians. These speakers will be: Dr. 
George Hoyt Whipple, dean of the University of 
Rochester and a Nobel laureate, “Anemia and the 
Building of Hemoglobin in the Body”; Dr. William 
Henry Scbrell, surgeon in the U. S. Public Health 
Service, “Pellagra”; Dr. (IJharles F. Craig, of the Med¬ 
ical School of Tulane University, “Amebiasis”; Dr. 
Edward W. A. Ochsner, of the Medical School of 
Tulane University, “The Surgeon^s Contribution to 
Treatment of Amebiasis”; Dr. William G. MacCalium, 
of the School of Medicine of the Johns Hopkins Uni¬ 
versity, “Malaria”; Dr. Arturo Lorenzo Carrion, Co¬ 
lumbia School of Tropical Medicine, Rio Piedras, 
Puerto Rico, “Rising Significance of Fungus Infec¬ 
tions in Man,” and Dr. Albert M. Snell, the Mayo 
Foundation, “Tropical and Non-Tropical Sprue; Their 
Probable Interrelationship.” 


INTERNATIONAL SOCIETY OF SUGAR 
CANE TECHNOLOGISTS 

The sixth congress of the International Society of 
Sugar Cane Technologists will be held in Louisiana! 
with headquarters at the Louisiana State University, 
Baton Rouge, from October 24 to November 5. 

This society includes in its membership technical 
men interested in the production and manufacture of 
cane sugar. There are at present more than 725 mem¬ 
bers. The society holds triennial meetings alternating 
between the western and eastern hemispheres. 

The delegates wdD ass(»mbh‘ and register at the Roose¬ 
velt Hotel in New Orleans on October 24, During the 
first week, the delegates coming from outside Conti¬ 
nental United States will be the guests of the State 
of Ijouisiana, the Louisiana State University and the 
American Sugar Cano League, and will bo taken on a 
tour of the sugar-producing area of Louisiana. 

During the second week, from October 31 to Novem¬ 
ber 5, the sessions for the presentation of technical 
papers and for discussions will be held at the Louisiana 
State University, Baton Rouge. More than 130 papers 
have already been received by the set^retary. These 
will be presented at siwtionul meetings. There are 
sections for pathology, entomology, ctdtivation, field 
technique, soils and chemistry and mill operations. 

Delegates will be present from most of the sugar- 
producing tropical and sub-tropical countries, includ¬ 
ing Java, India, Australia, South Africa, Egypt, 
Hawaii, British and French West Indies, Puerto Rioo, 
Cuba, Hawaii, Mexico and others. 

The congress is being directed by a committee, with 
J. G. Lee, Jr., dean of the College of Agricultut^, 
Louisiana State University, as chairman. The officers 
for the sixth congress are: General 67*airma», E. W. 
Brandes, U. S. Department of Agriculture, Washing¬ 
ton, D. C.; General Vice-chairman, P. Honig, Experi¬ 
ment Station of the Java Sugar Industry, Pasoeroean, 
Java; General Secretary-Treasurer, C. W. Edgorton, 
Louisiana State University, Baton Rouge, Louisiana. 


SCIENTIFIC NOTES AND NEWS 


King Leopold of Belgium has appointed, according 
to Nature, the first thirty members of the Royal Flem¬ 
ish Academy of Belgium. The academy comprises 
three classes: Sciences, Letters (including Political and 
Moral Sciences) and Fine Arts. A decree creating a 
Flemish Academy of Medicine may be expected to 
follow soon. This will form a complete equivalent 
of the old Acaderaie Royale de Belgique, the official 
laugufige of which is French. Further members will 
bo coopted, the total number being confined to twenty 
per class. The members in the sciences are: J. De 
Smedt, A. Dumon, W, Robyns and G. Verrieet, all of 


the University of Louvain; J. Gillis, J. Meuwissen, 
A. Seboep, H. L. Vanderlindon and A. J.'J. Vande- 
velde, all of the University of Ghent, and H. Sehoute- 
den, director of the Congo Museum. 

A DINNER was given in honor of Dr. Virgil Snyder, 
professor of mathematics emeritus at Cornell Univecr- 
sity, and Mrs. Snyder on Friday evening, September 9, 
at the Hotel Woodstock, New York City. The number 
attending was thirty-six. A silver bowl was presented 
on which is engraved: “Presented to ProfesBor Yiigil, 
Snyder, Cornell Univorsi^, by his PKD/s as a toke^, 
of appreciation,” and also the names of the ^hirt^-nine 
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mathemAti^iauB who have written Ph.D. theseB with 
Professor Snyder. 

M. Jean Pkerin, professor of physics in the Uni- 
vei'Hity of Paris and a member of the council of the 
university, has been appointed by the French govern¬ 
ment president of the High Committee for Scientific 
Research, M. Perrin received the Nobel prize in 
physics in 1926. 

Dr. Kari. von Auwers, professor of organic and 
physical chemistry* at Marburg, celebrated his seven¬ 
tieth birthda^*^ on September 16. 

Dr. I. M. Kot.thoff, professor of analytical chem¬ 
istry and head of the departinent of chemistry at the 
University of Minnesota, on August 31 was made 
an officer of the Order of Oranj e-Nassau by Quetm 
Wilholmina of Holland. This and other honors were 
bestowed by the Queen at her birthday celebration 
commemorating forty years us reigning monarch of 
the Dutch Enij>ire. 

Thk King of Italy has conferred on Dr. J. C. 
Geiger, director of public health of the City and 
County of San Francisco, the Cross of Cavalierc of 
the Order of the Grown of Italy ^^for services of dis- 
tinction in tlie field of public health.” 

Dr, Karl Wkgklin, of Bemc, Switzerland, who is 
a delegate to the International Pathological Congres-s 
in Washington, was guest of honor at a diniuT of the 
Swiss Society of Now York on September 20. 

Drs. FjRWin Jungiierr and Walter lAJiidauer, of 
the Connecticut State College, have been awarded the 
Poultry Science Research Prize for 1938 of $100 for 
their paper entitled **A Condition Resembling Osteo¬ 
petrosis (Marble Boiic) in the C(numon Fowl,” pub¬ 
lished in the Bulletin of the Agricultural Experiment 
Station. 

The honorary doctorate of laws will be conferred on 
Sir Walter Langdon Brown, emeritus professor of 
physics of the University of Cambridge, on the occa¬ 
sion of the centenaiy celebration of Dalhousic Univer¬ 
sity, Halifax, Nova Scotia. 

WiLLUM Ij. Batt, president of S. K. F. Industries, 
Inc., of Philadelphia, was elected president, to succeed 
Lord Lcverhulme, of England, at the Washington 
meeting of the International Management Congress. 
He will preside at the meeting to be held in Stock¬ 
holm in 1941. V. Lundvik, directing manager of the 
Swedish Industries, was elected deputy president of 
the international committee. The following vice-presi¬ 
dents Were elected: L. II. Farasson, formerly president 
of the French committee for scientific management; 
Thomas B. Jones, president of American Type Found¬ 
ers Company, of Elizabeth, N. J.; Lord Leverhulme; 


Professor Th. Limperg, of the University of Amster¬ 
dam; Dr. F. Mauro, of Italy, first president of the 
committee, and George Seebauer, chairman of the 
Gkjnnan board of efficiency. 

Georcje E. Adams, associated with the Rhode Island 
College Experiment Station as student, horticulturist 
and in other capacities since 1891, dean of the College 
of Agriculture, director of extension and director of 
the station since 1933, retired on August 1. He is suc¬ 
ceeded by Dr. Paul S. Burgess, dean of the College 
of Agriculture of the University of Arizona and di¬ 
rector of the Experiment Station. 

Dr. H. S. W'olfe, who for the past six years has 
been horticulturist in charge of the Sub-Tropical Ex¬ 
periment Station of the University of Florida, has 
been appointed iiead of the department of horticulture 
in the college of agriculture of the university. Major 
W. L. Floyd has retired from this post after nearly 
tliirty years of service. 

Dr. Hiram S. Lukenb, who served as acting dean 
of the Towne Scientific School of the University of 
Pennsylvania after the death of Dr. Robert H. Fcr- 
nald, was recently elected Blanchard professor of chem¬ 
istry. He also is director of the department of chem¬ 
istry and of the Hanison Laboratory of Chemistry. 

Dr. Bernard d. Alpers has been elected professor 
of neurology at Jefferson Medical College, Philadel¬ 
phia, to succeed the late Dr, M. A. Burns. The ap¬ 
pointment of Dr. Alpers, wiio has l?een connected with 
the University of Pennsylvania and the Pennsylvania 
Hospital, carries with it the establishment of a new 
laboratory of neurology at Jefferson Medical College. 
Dr. Henry K. Mohler has been appointed Sutherland 
M. Prevost professor of therapeutics, succeeding the 
late Dr. Ross V. Patterson, who also -was his prede¬ 
cessor in the deanship. 

Db. RoBEitT Serbkr, l!ormerly research assotuatc at 
tlio University of California at Berkeley, has been ap¬ 
pointed assistant professor in the department of 
physics at the University of Illinois. Since the death 
of Dr. Knnz on July 18 Dr. P. Gerald Kruger has 
lieen acting head of the department. 

De. Cufk)RD Warren Chapman, of the Canada 
National Department of Health, has been appointed 
Emerson prol'esaor of pharmacology in the School of 
Pharmacy in the University of Maryland. He suc¬ 
ceeds Dr. Marvin R. Hiompson, who recently resigned 
to accept the directorship of the Warner Institute for 
Therapeutic Research. 

Dr. NoRTO^r B, Moore, of the Douglas Aircraft Com¬ 
pany, has been appointed assistant professor of aero¬ 
dynamics in the department of engineering of the Uni¬ 
versity of California. Robert C. Uddenberg, of the 
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Boeing Aircraft Company at Seattle, has been made 
instructor. 

Dr. Lester T. Eakls, of Centenary College, has been 
appointed assistant profmor of physics at tho Iowa 
State College. 

Dr. Joseph Albert LrSaqe, professor of clinical 
medicine of the faculty of medicine of the University 
of Montreal, has been appointed dean of the faculty 
to succeed Dr, Telesphore Parixeau, who has retired. 
Dr, Georges H. Baril, professor of physiological chem¬ 
istry, has l>een made director of studies. 

Dr. J. T. Irvino, head of the department of physic 
ology of the Rowott Research Institute of Aberdeen, 
has been appointed university lecturer in physiology 
at the University of Cambridge. 

Dk. W. H. George, lecturer in physics at University 
College, Southampton, has been appointed head of the 
dejjartment of physics at Chelsea Polytechnic, in stic- 
cession to Dr. L. Lownds, wlio is retiring after thirty- 
seven years’ service. 

Julian Glabser has joined the staff of Battelle 
Memorial Institute at Columbus, Ohio, and is engaged 
in chemical and electrochemical research in the field of 
metallurgy. Dr. Glasser has had industrial experience 
ns eJectrochemist with the Utah Radio Products Com¬ 
pany and as physical chemist with the General Electric 
Company. 

Bernard Raokham has retired from the Victoria 
and Albert Museum, South Kensington, where for 
mon* than forty years he has been a member of the 
staff. He was associated with the department of 
ceramics, of which he has had charge since 1915, be¬ 
coming keeper in 192L He has been succeeded by 
W. B. Honey, who joined the staff of the department 
of ceramics in 1925. 

Dr. T. H. Goodspebd, professor of botany at the 
University of California, is leading an expedition to 
the southern Andes to collect relatives of the tobacco 
plant and other forms. Dr. Goodspeed sailed from 
Naples on SepU^mber 10, bound for Buenos Aires to 
take over the active direction of the expedition. In 
Buenos Aires he will meet two of his colJeotors, Wal¬ 
ter J. Eyerdam, of Seattle, and Alan A. Beetle, of 
New Jersey. They will work southward from Buenos 
Aires through the Patagonian pampas to Tierra Del 
Fuego. After a .stay there th^ will go through the 
Straits of Magellan and to the CJiilean Lakes region, 
at which point they hope to arrive at the beginning of 
the collecting season. During his absence, Dr. Good- 
speed, who is chairman of the University Committee on 
Cooperation with the Golden Gate Ex pom ti on, has been 
made a director of the exp»j«ition. 

Dr. Z. I. Kertehz, research associate in chemistry 


vuL, Nu. ttsga 

at the New York State AgrionHnral Experiment Sta¬ 
tion at Geneva, has returned to the station following 
a year’s leave of absence lor special researches on 
enzymes at the Biochemical Institute in Stockholm 
under the auspices of the Rockefeller Foundatiem. 

J. C. Miller^ geologist in the Conservation Branch 
of the U, S. Geological Survey, has left for New 
Mexico to investigate carbon dioxide occurrences in 
Harding, Mora and San Miguel counties in that state. 

Dr. Ora Smith, professor of vegetable crops at 
Cornell University, who has had leave of absence and 
a fellowship from the university for study and tnivel 
in Europe, has recently returned from a seven months’ 
tour of eighteen European countries, where he made 
a study ot rtwarch in biology being carried out by 
various institutions- 

Db. E- B. Renaud, director; Ted Sowers and Cecelia 
Evans, field assistants; Carol Cos, secretary and grad* 
uatc assistant, and seven students, meinlwjrs of the 
third Denver-New Mexico Exijcdition, have reached 
Denver after having made a survey of the Indian 
petroglyphs found in North Central New Mexico. 
The area explored extended from Taos in the north 
to Albuquerque in the south; west of the Rio Grande 
it spread from Ojo Calicnte to Jamez Siirings, along 
the Chama Valley and over the Pajarito Plateau, while 
east of the river it covered the Galisteo Basin and 
neighboring districts, south of Santa Fe. Some twenty 
prehistoric sites wore visited and studied and ncariy 
1,000 sketches and many photographs of Indian petro- 
glyphs were taken. The results will be studied and 
classified by Dr. Renaud. 

The autumn general meeting of the American Philo¬ 
sophical Society will be held on November 18 and 19, 
beginning at 10 A.M. on Friday, November 18, The 
society will provide hotel entertainment for non-resi¬ 
dent members and invited guests if they will notify 
the executive officer as soon as possible of their in¬ 
tention to be present at the meeting. On Friday, 
November 18, the program will be under the auspices 
of the Population Association of America. A sym¬ 
posium on Population Problems will be presented, 
following which there will be a round table discussion; 
in the evening there will be a public lecture followed 
by a reception. A stated meeting of the council will 
be held on Friday afternoon at four o’clock, and on 
Saturday morning, November 19, there will be an es> 
eeutive session of tho society. This will bo followed 
by on open session at which recipients of grants from 
the Penrose Fund are invited to present reports of 
the progress or completion of their projects. Memhem 
of the .society are invited to offer papmw or to. tntro« 
dnee nan-members who have important 1 ^ 

-preMat. 
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DISCUSSION 


LIGHT EYBS AND GLARE SENSITIVITY 

It ha$ been noted that light-eyed persons can see 
less well under low iliumination than dark-eyed per¬ 
sons*^ It is also well known that albinos who lack 
retinal pigment sec p(K>rly not only in the daytime but 
also at night. They are particularly sensitive to bright 
illumination. One investigator® has found that Negroes 
see from two to four times better than whites at night. 
These findings would indicate that persons with dark 
eyes (Negroes representing Uie extreme) see better 
st night, whereas light-eyed persons (albinos repre¬ 
senting the extreme) are less sensitive in darkness. 

Another investigator reports that dark-ey^ed persoas 
withstand da/jsling glare better than blonds.® Our own 
results from testing .l,2d8 individuals also indicate tbnt 
light-eyed persons are more sensitive to glare than 
dark-eyed persons. This may be explained by the fact 
that light pigmented eyes, being more transparent than 
eyes witli dark irises, transmit more light. 

In this experiment an attempt 'was made to distin¬ 
guish eyes on the basis of darkness of iris pigmenta¬ 
tion, All the light-grey-, blue- and green-eyed subjects 
were placed in one group, and the dark-brown- and 
blue-eyed subjects were placed in anothei- group. We 
feel that the imjioTtant factor is not the color but the 
lightness or darknes.s of the eyes. 

Six hundred and twenty light-eyed individuals and 
618 dark-eyed individuals were used as subjects. The 
apparatus used in this investigation was a glare sen¬ 
sitivity test* which simulates in miniature a night¬ 
driving scene. While the subject holds his head against 
the eyepiece, two glaring lights shine into his eyes. 
The intensity of light at the eyepiece is kept constant 
at all times. The subject during the test is required 
to distinguish the direction of stripes painted on a 
rotating tost object which bos its own source of illumi¬ 
nation. The threshold of sensitivity is determined by 
increasing the illumination on the test object until the 
subject can distinguish correctly the direction of the 
lines. At this point the index of glare sensitivity is 
ascertained in terms of the amount of light required to 
correctly perceive the lines. Fig* 1 shows tliat light¬ 
eyed individuals in all age groups are more sensitive to 
glare than dark^eyed individuals. 

We have found that light-eyed persons arc under a 
double handicap, at night: (1) Their eyes are not as 
sensitive under low illumination as those of dark-eyed 
individuals, so they are not able to distinguish <lim 

1 H* kelson and J. P. Guilford, Jour. Oen. Psychol, 9: 
6S-.76,1033. 

N. Boy, Arob. Onkfkol., 48: 72-83, 1919. 

Bayer, Indiuiit. PsyehoUchn.^ 10: 207-200, 1933. 

^ For description of glare test eco: ^^Driver Testing 
Bwults* tMsograph by 6. K DeSUva, Harvard Traffic 

Bvtemimr. 
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objects when driving alone on a rond nt night; (2) 
they are more sensitive to glare than dark-eyed indi¬ 
viduals, BO that when confronted by glaring headlights 
they S(H! the road les.s clearly. 

There is also evidence that light-pigmeritod eyes 
have larger than average® pupils. Before acceptance, 
this discovery needs to be verified with more subjects. 
If found to be generally true, it may help to explain 
why light-eyed persons are blinded more by glaring 
headlights. 

If future investigation corroborates fixe findings 
outlined above their applications to the automobile 
driver problem are as foUows: (1) Light-eyed drivers 
as a group should be educated to drive more cautiously 
at night because of their poorer night vision and their 
greater suBceptibility to glare from automobile head¬ 
lights. 

(2) Light-eyed drivers should be educated to protect 
their eyes by sun glasses in tlm daytime. 

Harry R. DeSilva 
Phillip Robinson 

HaEVARD tJNIVBlRSlTT 

ON THE CITATION OF AUTHORITIES FOR 
BOTANICAL NAMES 

Pkattie has recently made a plea for botanists to 
take up again the one-man citation for scientific names, 

» H. S. Langfeld, ^isoh. f. Binnesphysiol, 42: 349-358, 
1907-I808. 
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oiting in the case of specific names the man who trans¬ 
ferred the name into the proper genus, not the origdnat 
authority. He also states that zoologists have picked 
the wrong man for their citations, since they cite ^Hhe 
original authorityy who first described the species” It 
is urged that the one-man citation would make citing 
authorities less complex, thereby saving hours for 
those who use botanical nomenclature, but the impor¬ 
tant advantages of citing the original authority are 
mostly overlooked. In reality, Peattie has built an 
argument I'or scientific names with no authorities, ^ 
which is entirely reasonable for popular, literary or 
horticultural usage, but botanists should not regulate * 
their precise practices to these ends. 

The original autliority is the most important author¬ 
ity because it is: (1) The one which stands for a tyf>e 
and an original description. Some workers seem to fail 
to appreciate the importance of the typo-concept in sys¬ 
tematic botany. (2) The one with which our knowl¬ 
edge of the species begins. From the citation of an 
original authority, it is immediately possible to gage 
the length of time that the organism has been known 
to science. (3) The one which l)eat affords us some 
o^ppo^tllruty to estimate the validity of a species. By 
the citation of the original authority, a conservative 
worker’s species, transferred to a small segregate genus 
by a ^^splitter,” still remains recognizable, while in the 
one-man citation, as i)roposcd by Peattie, the original 
authority is obscured. 

That the double citation has great practical advan¬ 
tage is evidenced by an actual experience which I had 
on the morning when the copy of Sctenck, with Peat- 
tie’s article, arrived. I am soon to visit an herbarium 
in South Carolina and desire to know what types of an 
early author, representing species, recognized to-day, 
in certain families in which I am interested, may be 
expected to be found there. Reference to Small’a^. 
''Manual of the Southeastern Flora,” recognizing many 
segregate genera, but fortunately employing the double 
citation, revealed in 15 minutes all the information 
that I wanted to know. Had this manual followed 
Peat tie’s proposal, it would have been necessary to 
indulge in endless library investigation, looking up 


references by people who had transferred names, try¬ 
ing to determine from the old author’s descriptions to 
what modem genera his species would have been trans¬ 
ferred and then whether or not they are to-day valid. 
The slight inconvenience to the man who wrote this 
manual thus saved me hours of thankless drudgery, 
simply because he employed the double citation. It 
might be suggested that I could have obtained my 
information by reference to the writings of the original 
authority himself, but from them I would have no way 
of knowing which are recognized tt)-day, nor could I 
readily have obtained this information from Index 
Kewensis. 

Let popular writers discard all authorities, but let 
systematists continue to follow their slowly evolved, 
meticulous practice. Authorities are not part of a 
name, but for accurate systematic work their careful 
citation becomes an absolute necessity. 

Bobkbt T. Clausen 

Cornell University 

BACTERIAL-PLANT GROUP OF DHAINCHA 

The names of the genus "Sesban,” "Sesbana,” "Sos- 
bania,” are synonymous.' The plant worked by me 
and published elsewhere,* vis., Seshania aculcata Poir, 
commonly called in India “Dhaincha,” and the two 
species mentioned by Briscoe and Andrews,^ vis., Ses- 
ban emerus Aubl and Scsban exaltata (Raf.) llydb., 
belong to the same genus "Seshania.”*'*^ 

Briscoe and Andrews {loc. ci-t.) confirm the writer’s 
earlier and more elaborate observations, save a few 
minor points. The writer, therefore, claims priority 
in its nomenclature as "Dbaincha Bacterial-plant 
Group” instead of that tentatively proposed by Bris¬ 
coe and Andrews as “Sesbaii Inoculation Group.” 

Further work conducted by the writer on three other 
species of Sesbania, -6’. speciosa, Taub ex Ebgl.,® S. 
grandifioruj Poir,' and 8. macrocarpa, Mohl ex Rafln,^ 
indicate that they all belong to the “Dhaineha baoterial- 
plant group.” 

M. S. RajU 

Aobioultural Research Institute, 

Coimbatore, Indu 


SCIENTIFIC BOOKS 


A BIOGRAPHY OF CLAUDE BERNARD 

Claude Bernard, Physiologist, By J. M. D. Olmsted, 
Professor of Physiology, University of California. 
Foreword by Alexis Caerel. Harper and Brothers, 
New York and London, 1938. xvi -t 272 pp. $4.00. 
Claude Bernaed died on February 10,1878. A few 
days later Michael Foster, then Trinity praeleetor in 
physiology at Cambridge, met his senior class and, 
putting his prepared lecture aside, remarked: '^The 


recent death of a groat physiologist, Claude Bernard, 

1 J. B, Hooker and B. B. Jackson, "Index Kewensis 
Plantaniin Phanerogamarnm, * ’ Tommo II, p. 890, 188fi, 
iM. 8. Raju, Zentralblaii fur Baht,, etc., II Abt., 94: 
249-262, 1936. 

s 0. E, Briscoe and W. B. Andrews, Jour, Arn, Boo^ 
Agron,, 30: 135-138, 1938. 

W. Hill, "Index Kewensis Plantarum Phanero- 
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has determined me to epend the whole of to-day^a 
lecture in pointing out to how large an extent the 
modem doctrines of physiology have been influenced 
by his brilliant investigations. It is not my purpose 
to dwell upon his personal history; indeed, there is 
happily but little to toll. Men of science are fortunate 
when their personal histories are uneventful; tliey live 
in their work and not in their lives.^’ Fostoris senior 
class then heard a masterful r^um^ of the scientific 
contributions of the great French physiologist. The 
Trinity praelcctor had evidently prepared his lecture 
with cliaraeteristic thoroughness, for he was prevailed 
upon to publish it a few weeks later in the Briiiah 
Medical Joun^^al for April ]3 and 20, 1878 (pp. 519- 
521; 559-560). As is well known, Foster published 
later (1899) an attractive “Life'’ of Bernard in “The 
Mustei‘s of Medicine Series.” Neither of Foster's 
accOTints, however, were biographies in the strict sense 
of the word; rather were they logs of his career as a 
scientist. Foster was interested in the background and 
develoi)nient of his scientific ideas and his discoveritjs, 
hut he made little attempt to portray Bernard as a 
man. 

Professor Olmsted's “Biography,” on the other hand, 
is far better rounded out, and is all that a biography 
should be; indtwd it at once takes its place with the 
great personal biographies of our literature: Masson's 
“Milton,” Feating Jones's “Samuel Butler,” Paget's 
“Par^j,” Morley's “Cardan” and “PaJissy,” and with 
Cushing's “Osier.” Olmsted's text is most attractively 
written and exhaustively doeuinenled, and the fifteen 
years he has spent collecting, sifting and digesting his 
sources are evident in every page of the book. The 
conscientious documetitation affords one an opportunity 
to verify nearly every statement in the text, yet Dr. 
Olmsted has handled his citations so skilfully that they 
seldom catch the eye on the text page aud one can read 
the book, as perhaps it should be read, as a novel. 
Certainly no medical student or teacher of physiology 
could arise from an hour's perusal of this fascinating 
record without being thrilled and inspired. 

After the Foreword (which unfortunately repeats 
some of the half-truths about Bernard which Dr. 
Olmsted has tried to correct in his text), the book 
begins with a full account of Bernard's life (eight 
chapters), The details here given are drawn almost 
entirely from hitherto unpublished souroe material, 
'^and the account as a whole serves to correct the miaim- 
presaion created by Foster that there was little of 
interest to tell about Bernard's personal histoiy. The 
chapter begins appropriately with an authentic ac¬ 
count of his birth imd of the oft-repeated anecdote 
about his fittrt; literary production, the tragedy “Arthur 
do Bretagne,*^ whidi, when presented to the Parisian 


critic Saint-Marc Girardin, was returned with the firm 
comment, “You have done some pharmacy, study medi¬ 
cine- Yon have not the temperament of a dramatist.” 
Bmiard forthwith matriculated at the School of Medi¬ 
cine in Paris. The rest of the story ia well known to 
all physiologists. It was in the autumn of 1834 at 
the ago of twenty-one that he entered the medical 
school. Save for anatomy, in which he exceflod, he 
was not a good student; he devoted much of his spare 
time to anatomical dissection and while an interne at 
Hdtel Dieu his skill as a dissector became known to 
Fran^jois Magendie, the founder of the French school 
of physiology. In 1843 Bernard became his prepara- 
tern at the College de Prar»ce, which marked the begin¬ 
ning of Bernard's career as an experimental physiolo¬ 
gist. He began by studying the effects of nerve 
swtion, spinal accessory, facia! and vagus; his first 
published paper, which appeared in May, 1843, had 
to do with the chorda tympani—be it rioted that this 
did not appear until he was thirty years of age. In 
thf5 same year he undertook a new line of investigation 
and is.sued as a thesis for his medical degree a justly 
celebrated contribution entitled, “Du Sue gastrique et 
de son Role dans la Nutrition,” wdiich was the begin¬ 
ning of all that followed. 

The second part of Professor Olmsted’s biography 
is concerned with Bernard's contributions to the science 
of physiology. His early papers are described at some 
length luid then came the themes so intimately asso¬ 
ciated witli his name: pancreatic digestion, the glyco¬ 
genic function of the liver, the vasomotor nerves, 
curare and other poisons, his collaboration with Pas¬ 
teur, general physiology and, finally, Iiis po.sthuinously 
published notes on fermentation. The third part of 
Olmsted's biography is taken up with Bernard's specu¬ 
lative contributions, his tendencies as an eclectic and 
agnostic, his adherence to the principles of scientific 
determinism, and, finally, the broad concept of the 
stability of the internal environment of the body 
touched upon in many of his early works, but pub¬ 
lished in his two volumes, “Lemons sur les Ph^nomcnes 
de la Vie,” issued in 1878, the year of his death. 

Bernard left his mark upon oil phases of modern 
physiology, and no student of the subject can readily 
understand modern physiological thought without 
careful study of his writings. This illuminating biog¬ 
raphy also does much to elucidate the growth of 
physiology in the nineteenth century. It places Ber¬ 
nard's contributions in their proper perspective, and 
it paints a faithful portrait of Bernard as a human 
being—including his domestic misfortunes and his 
fascinating oorrospondence with Madame Baffalovioh. 
The book has the external appearance of one of the 
lesser modem novels, but despite this lapse in taste on 
the part of the publisher, the book la equipped with 
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an ^zoellfint biography and a general indexi eatisfac- will await his second biography with a sense of ingh 
tory for authors, but quite inadequate for eubjeots. anticipation. 

It is understood that Professor Olmsted now intends J, F. Pulton 

to write a life of Magendie, and it is scarcely necessary LABoaAToar of Physiology, 

to say that physiologists on both sides of the Atlantic Yale ITHrvKRsrrY School or Medicine 
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SYMPOSIUM ON MENTAL HEALTH 

pREi.miNART Announcement 

The Section on Medical Sciences of the Anieriean 
Association l\>r the Advancement of Science announces 
a Symposium on Mental Health to be held in conjunc¬ 
tion with the annual meeting of the association at 
Richmond, Va., from December 28 to 30, 1938, and 
cordially invites the attendance and participation of 
all interested persons. 

A Cooperative Project 

Collaborating in the plana for the event are the 
American Psychiatric Association (an affiliated body 
of the A. A. A. S.), the IJ, S. Public Health Service, 
the Mental Hospital Survey ('om mil tee (composed of 
r(!presentntives of eight national medical bodies),’ the 
National Committee for Mental Hygiene and a special 
committee® of eminent psychiatrists who are develop¬ 
ing Aho program for the symimsium under the cliair- 
nianship of Dr. Walter L. Treadway, formerly assis¬ 
tant surgeon general of the Public Health Service. 

• Purpose of the Symposium 

The symposium will provide an unusual opportu¬ 
nity to bring the gre^ut problem of mental health before 
the forum of the A. A. A. S. anti, tlirough it, to the 
scientific and lay public of America. It will be the 
tenth in the series of symposia held by the Section on 
Medical Sciences since 1934 and the first to deal with 

1 American Medical Association, Amoricaii Psychiatric 
Association, American Neurological Association, Amor- 
ican Hoard of Psychiatry and Neurology, IJ. B. Public 
Health Service, National Committee for Mental Hygiene, 
Canadian Medical Association and National Oommittfse 
for M(mta] Hygiene of Canada. 

2 Members of the committee, besides Dr. Treadway, are 

Dr. Clarence M. Hincks, general director, National Com¬ 
mittee for Mental Hygiene, New York; Dr. Franklin G. 
Ebaugh, professor of psychiatry, University of Colorado, 
Denver; Dr. Roscoe Hall, clinical director, Bt. EH^abeth’H 
Hospital, Washington, D. C.; Dr. Samuel W. Hamilton, 
director, Mental Hospital Survey Committee, New York; 
Dr. Grover senior surgeon, Public Health Service, 

New A^ork; Dr. Nolan D. C. Lewis, director, New York 
State Psychiatric Institute, New York; Dr. Abraham 
Myerson, director of research, Boston State Hospital; 
Dr. Jfltties S. Plant, director, ISssex County Juvenile Clinic, 
Newark, N. J.; Dr. Harry Stack Sullivan, president, Wib 
Uam Alansmi White Psychiatric Foundation, New York; 
Dr. Joseph Zubin, assistant psychologist, Public Hc^th 
Service, New York, and Dr. Malcolm H. Soide, dirootor, 
Hygmnic Laboratory^, University of Michigan, Ann Arbor. 


this important subject. All who have a scriouB in¬ 
terest in the subject will be welcome—scientists and 
laymen, professional workers and others—for the men¬ 
tal hygiene movement is a puhlifi movementj including 
among its adherents representatives from all walks of 
life and courting the good-will and support of all in 
its far-reaching aims and activities. 

Its object will be, essentially, to present a synthesis 
of existing knowledge of the mental health problem, 
to evaluate past experience, crystallize aims and objec¬ 
tives and to marshall the scientific forces of the nation 
for a concerted, coordinated and more effective attack 
on mental disorders and disease. By drawing on the 
various scientific disciplines, within and without the 
field of mental hygiene, that are in a position to con¬ 
tribute new knowledge, we hope to light up the prob¬ 
lem as never before and to arrive at a new and better 
orientation in dealing with it on its practical as well 
as theoretic side. 

Plan and Method 

The Symposium on Mental Health will be a threc^ 
day affair, with six sectional aeasiona, running co)a- 
secutively, and with upwards of seventy scientifie 
contributions. In addition, mental hygiene will be 
the topic of discuaaion at the final general session of 
the association's meeting, at which the symposium pro¬ 
ceedings will be summarized. Headquarters for Bie 
symposium will he established at the Jefferson Hotel. 
in Richnmud, at which the administrative business of 
the symposium will be conducted during the conference 
period.* The special sessions of the symposium will 
be held in the auditorium of the Commonwealth Club; 
the general session at the Mosque. 

The symposium will be, in some resj^ects, a uniqua 
affair, in that most of the contributions will not be 
read at the meeting but will be published in ad^iqmee, 
in a scries of six brochures, one for each session, 
will be used as a basis for discussion at the 
The various sessions of the sympo'^m will 1ms arrang^ 
and conducted nnder the leadership) of section ^hiir- 
men, who will summarize and critically analyse 

s Until then, eorrespondenco in relation to the eySly f ; 
posiiun idiould bo add^seed to the Adzninlstifative 

Health, A. A. A. : 

Vortt 01^, -Pwliyr.'iMimiiy'' 
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indivi^r c}Okitributkm$» then be foniially 

and infomaiJy diacmased by petsoiw to bo selected by 
them and to inrhom the brochures ivill have been sent 
for study well in advance of the meeting. In addition, 
there will be opportunity for gwieral, open discussion 
at each session. All the discussions and summaries 
Will be included, with the advance papers, in the pub¬ 
lished proceedings of the symposium, which will be 
issued and sold by the A. A. A. S. after the meeting. 
This plan of advance publication of a majority of 
tlie papers will make for the most effective use of the 
symposium technique, by providing the fullest time for 
free discussion and debate during the conference 
period. It wdll also insure ii coordinated and inte- 
gratwl arrangement of the material to be presented, 
in that the various papers will be carefully edited, 
before use, to assure continuity, proportion and unity 
of thematic treatment. This procedure, by controlling 
the selection of topics and the areas to be covered, will 
lend to focus the discussions on basic issues and con- 
sulerations of primary importanee. 

PhOGRAM DEVErX)PMEKT 

With tiiis in view, the committee is constructing a 
special kind of program, having in mind the practical 
usefulness of the material in furthering the immediate 
and long-range objectives of the symposium, as well 
as its general scioniiftc value. The program will thus 
be geared to the special purpose of the symposium, in 
which the whole field’ of mental hygiene will be staked 
out an<l the individual contributions fitted into a defi- 
,nito scheme and framework of discussion. It will 
present a wide range of data, covering all phases of 
mental health, but kept down, as far as possible, to 
fundanwmtals. The contributions will aim, on the one 
liand, to bring out what is definitely known in regard 
te a particular problem, and on the other, to expose 
for discussion and study questioiis and issues that are 
in the forefront of present-day scientific thinking in 
psychiatry and mental hygiene. 

In formulating the program, the committee has 
adopted what it calls a ‘‘functional approach,” in 
which the phenomena of mental disease and disorder 
are visualised, in the first place, as intra-personal con- 
ditiotts, that is, problems tbat arise within the indi¬ 
vidual; and, in the second place, as 

in which environmental and social pressures 
c recognized as contributing factors in the produe- 
*>n Of mental and emotional stresses* 

Tn the first category consideration will be given to 
JJ^^jown mental-disease entities of the functional 
variety, such as schizophrenia, the rnanie- 
l^aaeiwB pi^choMi, epilepsy, those associated with 
ehimges in the nervous system, with alco- 
, t » and other ^endogenous and etogenous 


fadtors. In the second category attention will be 
centered on the geographical, physical and cultural 
environments conducive to mental health or ill-health, 
in which training and education, stKiial and economic 
infiuerices play significant rdks. 

Half of the program will deal with problems of a 
medical nature tliat are the primary concern of the 
psychiatrist, neurologist, physiologist, biologist, bio¬ 
chemist and public health specialist; half will cut 
across non-medical fields and take in the sociologist, 
psychologist, anthropologiat, economist, educator and 
political scientist. The latter will stress issues coining 
under the broad heading of “positive” mental hygiene 
and looking to the conservation and promotion of 
mental health. 

Time Table or the Sy^mposium 

In line with this conception of program structure 
and function, the committee has made a careful can¬ 
vass of the field, selecting contributors who will present 
the most authoritative and pertinent communications 
on the subject-matter to be covered by the various 
session.^. The topical material will be developed in 
swjuence, one section leading logically to another, with 
an even flow of movement throughout the total sym¬ 
posium. The sectional headings and schedule of 
sessions are provisionally as follows: 

Session /, Wednesday morning, December S8 

Orientation and Methods in Psychiatric Research: I>r. 
Nolan D. C, Lewis, sesflion chairman. 

Introductory Address on Aims and Scope of Bym* 
posium: Dr. T. M. Rivers. 

iSfe^^ton II, Wednesday afternoon, December S8 

Sources of Mental Disorder and Disease, Their AnieliO' 
ration and Prevention: Dr. Abraham Myerson, session 
chairman. 

Session III, Thursday morning, December 
The Economic Aspects of Mental Health: Dr. Joseph 
Zubin, session chairman. 

Session IV, Thursday afternoon, December S9 
Pliysical and Cultural Environment in Relation to the 
Conservation of Mental Health; Dr. Harry Btack BulUvan, 
session chairman. 

Session V, T'riday morning, December 80 
Mental Healtii Administration: Dr. Clarence M. Hincks, 
session chairman. 

Session VI, Friday afternoon, December 80 
Professional.,and Technical Education in Relation to 
Mental Health ; Dr. Franklin G. Ebaugh, session ehair< 
man. 

Censtdl Session, Friday evening, December 80 
Summary and Address: Dr. 0. Macfie OiunpbeU. 
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SOOFB Oir SoiBNTmO CONTRlBimONg: 

A Pre-View 

The first day will be devoted to a critical survey of 
concrete scientific problems in the domains of psy¬ 
chiatry, psychopathology and contributory fields, the 
sources and ramifications of mental disease and dis¬ 
order, methods of investigation, diagnosis and treat¬ 
ment, and measures for the amelioration and preven¬ 
tion of mental disorders. The discussions will deal 
with the genetic and biological bases of mental dis¬ 
orders on the one hand, and the mflladjuatmenta 
between environment and biological functioning on the 
other. The philosophy of psychiatric research, the 
relationship of fundamental to applied research, the 
present status of psychiatric investigation and the role 
of academic and tax-support(!d research will be evalu¬ 
ated and discussed. 

The second day will see the statisticians, economists 
and social scientists appraising the magnitude and 
scope of the mental health problem, its financial and 
human costs, the manifold social problems associated 
with mental disease, and its broad community and 
social aspects, in terms of environmental causes and 
conditions, their modification and control. The dis¬ 
cussions will show, on the'one hand, the enormous loss 
due to mental disease, in terms of curtailed earning 
power and of public taxation for institutional main¬ 
tenance, and on the other, how economic factors con¬ 
tribute to mental breakdowns through maladjustments 
in the industrial and social order. They will assess 
the complex influences of modern civilization on human 
adjustment in terms of technological advancement, 
social lag, political and governmental factors, educa¬ 
tion and other social and cultural forces. 

The third day will be focused on the practical as¬ 
pects of the management and control of mental dise^e 
and disorders, public poli<*y in the care and treatment 
of the mentally ill, the organization of mental health 
services and related matters. The discussions will con¬ 
cern themselves with the problem of developing more 
adequate measures and a wider and more equal dis¬ 
tribution of facilities for the early recognition and 
treatment of mental ill-health, and the promotion of 
better public administration and of ways and means 
to implement rmmtal health programs. Particular 
attention will be given to the pressing need for trained 
workers in tlie mental-hygiene field and the problem 
of developing a technical personnel adequate to the 
need, 

Motivation and Aims 

The Symposium on Mental Health should be one 
of the most intcix'isting and, if we consider the extent 
and character of the mental health problem, one of the 
most important conferences ever sponsored by the 
Section on Medical Sciences. It will he the first time 


in the history of the A. A. A. S. that this subject will 
have received special attention as a major topic on the 
agenda of its meetings. Mental diseases are among 
the most challenging of all medical problems, the most 
disabling and, in their personal, social and economic 
consequences, the most serious in the whole category 
of diseases. They occupy more hospital beds in this 
country than all others combined, yet they have been 
comparatively neglected, until relatively recently, so 
far as the general medical profession and the medical 
sciences are concerned. With the rapid advance of 
psychiatry and mental hygiene during the past few 
years, however, with their impressive achievements in 
researcli, therapy and prevention, mental disorders are 
receiving increasing recognition as a major problem 
of medicine worthy of serious attention and study by 
cvei'y medical discipline and offering great scientific 
promise. 

Mindful as they are of its scientific value, those who 
are organizing the symposium rightly regard it, never¬ 
theless, as something more than an opportunity for 
discussion and study. They look upon it as a stepping 
stone to practical accomplishment, as a vehicle for the 
larger objective, which is to secure fruitful, nation¬ 
wide action toward the solution of the mental-disease 
problem in its immediate and remoter aspects. A 
glance at the present status of mental health adminis¬ 
tration in the United States will show that no commu¬ 
nity, no state or local jurisdiction has kept pac^e with 
the needs of the mentally ill Rapid growths of popu¬ 
lation, coupled with the necessity for securing institu¬ 
tional provisions for the more urgent cases, have 
resulted in the development of piecemeal facilities and 
policies, without regard to an adequate and balanced 
program to meet these needs. 

It is hoped that one result of the symposium will 
be an authoritative and comprehensive formulation oT 
fundamental principles that may serve as a practical 
guide to state and local governments in developing, 
sound, progressive and more uniform policies and 
measures in the care and treatment of the mentally 
ill. 

It IS hoped, further, that from the symposium will 
come a fresh approach and new points of view that 
may with advantage be brought to bear upon the whole 
problem of the cure, control and prevention of mental 
and nervous disorders. Dr. Treadway strikes the 
note of the symposium in the following epitome of ife- 
aims and purpose; 

It is high time that we mobilized all our scientjy*^v^ 
sources and explored all promising approaches^ 
to realize the potential contributions inherent \ 

various scientific disciplines, within and without 
of psychiatry. The Symposhnn, we feel, will 
the mental health problem as never before and 
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to a nevr and better orientation in dealing with mental 
diaeaeee and disorders, both as to treatment and preven' 
lion, in their personal and more general aspects. Out of 
this undertaking, we hope, will come a publication of the 
highest scientific and practical value, one that will provide 
a secure base for future operations against this scourge 


of mankind, and will induence the development of mental 
hygiene for years to come. 

Malcolm H. Soule, 

Secretary, Section on Medical Sciences, American 
Association for the Advancement of Science 


SPECIAL ARTICLES 


RECOVERY OF EASTERN EQUINE ENCEPH¬ 
ALOMYELITIS VIRUS FROM BRAIN 
TISSUE OF HUMAN CASES OF 
ENCEPHALITIS IN MASSA¬ 
CHUSETTS 

During late August and early September, 1938, 
there occurred an unprecedented outbreak of Eastern 
equine encephalomyelitis in southwestern Mussachu- 
setts. This was accompaiiied by cases of fatal en- 
ceiihalitis in children nearby. Fothergill, Dingle, 
Farber and Connerley^ have just reported the isola¬ 
tion of Eastern equine vims from one of these fatal 
human cases, and our report confirms their results and 
doscribeB positive findings in four additional oases. 

Brain tissue from seven cases has been sent to us 
for study by Drs, Pope and Feemster, of the Massa¬ 
chusetts State Department of Health, Five of them 
yielded the Eastern equine virus as follows. 

Brain tissue from each case received in sterile 
glycerine was triturated in a mortar and diluted in 
hormone broth to make a 10 per cent, suspension. 
0.03 cc of the supernatant was injected intracerebrally 
into 3-week8-old Swiss mice. 

Forty-eight hours later most of the mice from four 
cases showed ruffletl fur, slowing of activity, alter¬ 
nating with convulsive twitchings. They rapidly be¬ 
came prostrate with occasional accompanying con¬ 
vulsions and succumbed in 48 to 72 hours. Cultures 
from brain and organs proved sterile. Certain pros¬ 
trate mice were sacriflceil and their brains removed, 
prepared as above, and injected intracerebral!y into 
further mice. 

The mice receiving the second passage material be¬ 
came ill in 48 hours and died or were sacrificed within 

1 L, D. PothcrgiJl, J. H. Dingle, 8. Farber and M. L. 
Connerloy, New England Jour, Med,f September 22, 1988. 


72 hours. Further passages have given similar results. 

Third and fourth jm.ssage brain suspenaions were 
filtered through a Seitz pad and injected intracere- 
brally into mice. The animals succumbed i)rompt]y 
after 2 to 3 days, indicating that the transmissible 
agent was a virus of relatively small dimensions. 

Similar material was titred intracerebrally in 30- 
day-old mice and subcutaneously and intraperitoneally 
in 12- to IC-day-old mice. All mice died through the 
10'® dilution. The high virulence of the agent in 

TABLE I 

DiFFKNBNrrAL VlHCLKNCR (INTBACBUJIBKAI. > IIW LADORATOKT 

Animals or VintjHRs Associatbo with Primaiiy 
Kncrchalomyelitib in Man 
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• Virulent perlpherHlly in hi^h dilution for lO'dny-oId mice. 

young mice by the subcutaneous and intraperitoneal 
routes is characteristic of the Eastern equine encepha¬ 
lomyelitis virus.® Moreover, the extremely short incu- 
'balion period of 48 hours is likewise suggestive of the 
equine virus. 

The virus was highly infectious for mice by the 
nasal route. Third passage mouse brain virus was 
fatal to monkeys and guinea pigs when injected intra- 
oerebrally in large doses. Temperatures rose to 106® 

2 A. B. Sabin and P. K. Olitsky, Proo, 8oc, Exp, Biol, 
and Med,, 38: 695, 1938. 
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Nkhtralixation OS' Masbachusbtts Virus in Bastkiin Euuink ENOBCHALaMYnLiTis Immune Hebum 


Serum 

rabbit 

Age of mouse and route 
of injection of scnim- 


Fate of mice Injected with 
virus diluted as 

mixtures contalf 
follows 


No. M.L.D, 
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at 24 hours and dropped to 104® or less after 48 hours. 
At 48 hours the animals appeared dazed, showed 
muscle weakness and then became prostrate, succumb¬ 
ing in 72 to 96 hours. Blood and spinal fluid taken 
at 48 hours contained virus. Brains from the animalH 
removed just before or after death were free of bac¬ 
teria and positive for virus. Rabbits similarly injected 
with the massive dose succumbed within 72 hours and 
their brain tissue injected intracerebrally into mice 
yielded virus after tin irregular incubation period. 
Guinea pigs given virus in the pad developed a fatal 
encephalitis after 5 dtij^. These reactions in animal 
species are different from those of other known viruses 
causing central nervous system vims infection in man 
and arc characteristic of the equine .strain (Table I). 

Finally, specific neutralization tests were run on tlie 
four strains with hyperimmune equine encephalomye¬ 
litis rabbit sera kindly furnished by Dr. P. K. Olitsky. 
0.3 cc of each bi*ain emulsion dilution of virus was 
mixed with an equal quantity of undiluted immune 
serum and similarly wdth undiluted normal rabbit 
serum. The mixtures were shaken and then injected 
without delay intracerebrally into Swiss mice accord¬ 
ing to th(? standard technique, ami in duplicate iiitrn- 
peritoneally into IG-day-old mice according to Dr. 
Olitaky’s technique.^ The immune sera, showed a pro¬ 
tective effect in the intracerebrally injected mice of at 
least 10'^ lethal dose.s and in the young mice of 10°+ 
Ictlial doses (Table II), thus completing the identificii- 
lion of the unknown virus strains as Eastern equine 
encephalomyelitis. Western equine encephalomyelitis 
immune serum did not neutralize the virus. 

This is the tirst instance in which the horse virus has 
been definitely implicated Jis causing encephalitis in 

Leslie T. Webster 
F. HoweijL Wright 

The RocKErELLKtt Institute for Mktucal 
Kebearch, New York, N. Y. 

THE PRODUCTION OF A GONADOTROPHIC 
SUBSTANCE (PROLAN) BY PLACEN« 

TAL CELLS IN TISSUE 
CULTURE 

It has been generally accepted that the placenta 
produces the anterior pituitaTy-like hormone (prolan) 
excreted in the urine during pregnancy. The weight 
of evidence supports such a theory, but there has been 
no direct proof. It seemed that the culture of pla- 
conUil cells in vitro might provide a method of demon¬ 
stration. With tliis in view continuous culture of 
human placental tissue was undertaken.^ 

3K. Olitsky and 0. G. Harford, Jour. £!xp, Med., 
68: 173, 1938. 

J According to purdiahod reports placental tissue has 
been cultured by lleim, Neuweilcr and GuggUborg, Prled- 
heiin, Sengupta and Tasakan but was not maintained 
longer than three weeks. In uupablished work done about 


Tol. Nd. 

In the present investigations the specimens cultured 
were a placenta of three months, obtained by hyster¬ 
otomy, and a bydatidiform mole. The mole specimen 
was sent us from the Boston Ljdng-In Hospital 
through the courtesy of Dr. Arthur Hertig. At the 
time of the flrat assays the placental tissue had been in 
culture for two months and the mole for nine days. 
Tlie culture medium used was human cord serum 40 
per cent., beef embryo extract 10 per cent.^ balanced 
salt solution 10 per cent,, and chicken plasma 40 per 
cent. For microscopic observations some fragments 
wore ex plan ted into large lying drop preparations on 
No. 1 cover slips (40x45 mm). Most of the tissue 
fragments were ox planted in the same medium in roller 
tubes. The roller tubes with added supernatant fluid 
were rotated at a constant speed of twelve revolutions 
per hour by the Gey® method. The supernatant fluid 
was changed every three and four days, and the cul¬ 
tures were patched and transferred as necessary. 

In the mole cultures tlireo morphologically different 
types of cells migrated from the cxplauts: (1) large 
epithelial cells with clear cyfxiplosm and round delicate 
nucleu.s with several nucleoli. Some of the large cells 
showed as many as four nuclei tiud by their general 
appearance were considered as possibly the precursors 
of the syncytium. (2) Fairly large and densely 
granular coHh. These occuired usually in closely 
packed masses with the single migrating cells in the 
medium showing many short processes and giving to 
them an asteroid or chestnut burr appearance. These 
cells had small delicate round nuclei. (3) Large 
spindle cells, usually vacuolated, with prominent 
slightly oval nuclei and with a single large nucleolus. 
Thes4e cells showed evidence of mitotic and of amitotic 
division. 

The placental cultures showed chiefly the large 
vacuolated spindle cells, but with some transitional 
types to ones of epithelioid appearance. In these cul¬ 
tures the syncytium exhibited no growth. The myx¬ 
omatous connective tisisue grew very poorly and was 
soon outstripped by the growth of Langhans' cells. 
After about two weeks of cultivation in the roller tubes 
only cells of tlie Langhans^ type were found. A eyto- 
logical description of the cells and their cultural char¬ 
acteristics will appear in a later publication. 

The production of prolan by the placental cells waS 
tested by performing an Asehheim-Zondek test cm 
21-day-old rats with the cell free supernatant fluid 
which was removed after having been in contact with 
the living cultures for three days. 

the same time (G.O.Q.—1927) hydatidifom mole wos 
eultured for a period of ^teen days and human plaeeuta 
for ninety-four days. 

O. Gey, Am. Joan Ccmcer, 17: 702, 1923; G. Oi 
and Margaret K, Gey, Aw. Jmw. 27: No+i, 
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The Bret assay was perfonn^ 6n the combined fluid 
from the tissue cultures of the three^mouth placenta 
and the hydatidiform mole. There were five tubes of 
placental tissue containing approximately twenty 
fragments each and four tubes of hydatidil'om mole 
containing about ten fragments each. The total 
amount of fluid Injected was 4 ml; O.d ml was injected 
twice daily for three days. The rats wore opened and 
tlie ovaries examined on the fifth day. The test was 
strongly positive for prolan, each ovary having sev¬ 
eral blood points. One ovary w^aa fixed and examined 
microsoopicalJy in each assay. As controls 4 ml of 
human cord serum and 8 ml of beef embryo extract 
were injected separately into two rats. These sub¬ 
stances were the main constituents of the nutritive 
medium used in Uie cultivation of the tissue. Both 
gave negative assays. 

The following week, using tlic same technique, fluid 
was removed from the tissue cultures of both the Uiree- 
month placenta and the hydatidiform mole and tested 
separately for prolan. 1.75 nd of fluid from the 
placental cultures proved positive for prolan. The 
fluid from the mole gave a positive Friedman test. As 
a control 1.75 ml of fluid removed from roller tube 
cultures of normal human muscle fibroblasts which had 
been gT(»wing in continuous culture for 20 montlia was 
used. This gave a negative reaction. 

Tlie next series of assays, using 1.5 ml of super¬ 
natant fluid from tlie three-month placenta, 1,25 ml 
of fluid from mole and 1.75 ml from normal human 
muscle fibroblasts wore all negative for prolan. The 
fluid from the mole, however, produced several largo 
follicles in each ovary and a swelling of the uterus. 
Microscopic examination of the ovaries showed an 
increase in the aixe of the interstitial cells. This series 
, of assays was performed irregularly, two of the injec¬ 
tions being given only three hours apart instead of the 
desired eight hours and the rats used, although chrono- 
logioally 21 days old, were noted to be smaller than 
usual. 

The OBsays were repeated at a later date, using 4 ml 
of fluid from the mole cultures, 2 ml from the placental 
cultures and 3.6 ml of fresh unincubated culture fluid 
as a control. The culture techniques had been sliglitly 
changed before this fluid was removed, and the frag¬ 
ments were not very active* The hydatidiform mole 
fluid again pmved positive for prolan, The placenta 
and the control gave negative prolan reactions, 

1.6 ml of fluid from a culture of cells of the anterior 
pituitary gland of an eight-month human foetus was 
also assayed for prolan. The ovaries of the test rat 
ahwed tao blood points grossly. Microscopically some 
bersasO in the siae of the interstitial cells and an 
b amount of interstitial tissue 


was noted. Although this could not be interpreted as 
a positive assay for prolan it suggested some hormonal 
activity. 

In summary: (1) evidence is presented which shows 
that the placental cells produce a substance similar to 
the prolan-like substance found in the urine of preg¬ 
nant women, (2) Placental cells growing in tissue 
culture for a period of over two months retain the 
ability to produce the hormone in vitro, (3) The cells 
respojisible for this hormonal activity are possibly the 
Laughans^ colls, (4) A hydatidiform mole growing 
in tissue culture for one month also produced the hor¬ 
mone. (5) The supernatant fluid bathing cultures of 
anterior pituitaiy cells of a human foetus gave nega¬ 
tive prolan assays, but the microscopic appearance of 
the ovaries in the test rat suggested some hormonal 
activity. (6) We desire to extend these observations 
to additional material, and inasmuch us mole and 
chorionepithclioma are of rare occurrence we would 
greatly appreciate the help of otlicrs in supplying us 
with fresh, sterile specimens of these tumors. 

Gkokqk 0. Get 
G. Emokv Seegae 
Louts M. Heluman 

Johns Hopkins Hospital and Univeksity 
AND 

Carnegie EMBRYOiiOGiCAii Laboratory 

THE COLD WATER LAYER OF THE 
SCOTIAN SHELF 

PiiOBABLY the most important feature of the watenj 
of the oontinental shelf, to the south of Nova Scotia, 
is the cold water layer of a temperatui*e less than 5.0® 
C.—as low or lower than 0.0® C. This layer is found 
in summer at depths between 37 and 66 fathoms off¬ 
shore, and between 33 atid 80 fathoms inshore.* Con¬ 
sidering the salinity of the waters of such tempera- 
tulles, on the Scotian shelf, they may be classified as 
'‘bank'^ or ‘^alope” water.^ There have been two op¬ 
posing view^s as to the origin of this water, one of 
which favors “winter chilling in situ” while the other 
favors “water movements from the east.” A coopera¬ 
tive effort between the Fislierios Keseandi Board of 
Canada and the Woods Hole Oceanographic Institu¬ 
tion, during the winter of 1936, furnished the first 
extensive body of data for the assessment of the rela¬ 
tive importance of tliese two points of view,^ 

The temperature and salinity data from a Februaiy 
section, extending outwards from Halifax to beyond 
the edge of tlie continental shelf, furnish the T-S 
diagram of Fig. 1. The volume transports in the 

iH. B. Hachey, Troiw. Amer, Fi»h,, 66; 237-241, 1937, 

» Paul Bjerkan, Can. Fish. Exped. 1914-16, Department 
Naval Bervlofij Ottawa, 1919. 

» The writer is indebted to Mr. C. 0 'D. laelin, of the 
Woods Hole Oceanographie Institution, who agreed to the 
interchange of data. 
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Fio. 1. T-8 diagram of data from a section extending outwards from the coast in tlie vicinity of Halifax (sta¬ 

tion 58) to beyond the edge of the continental shelf (station 2,517). 


upper seventy-five meters of water ns calculated^ are 
furnished in Table 1. 

TABLE 1 

Volume Tuanspobts in cu.m./sec. in thb Upper Skvknty- 
FiVM Meteus Between Pairs of Stations, in a Sec¬ 
tion Extending from the Coast (Station 58) 

TO Beyond the Edob or the Continental 
Shelf (Station 2517). 

Stations 68-120 m-50 50“2514 2614-16 2615-16 2616-17 

S.W. a,W. N.E. N.B. N.E. S.W. 

Traiisiwrl 103000 371000 26200 13200 53700 59(K)0 

Hesultant between 68 and 2617 Is S.W. 441000 


On the basis of the straight line relationship sug¬ 
gested by the T-S diagram, it may be stated that thp 
waters of the February section are the result of the 
mixture of two water masses “A” and which may 
be described as follows: 

A—water, of a salinity less than 32.50% and of a 
temperature less than 1.0® C., and 
B = water, of a salinity greater than 35.00% and of 
a temperature greater than 7.0° C. 

The calculated resiiltant volume transport indicates 
consklerablo resultant movement through the section 
to the southwest in the upper seventy-five meters— 
441,000 cu.m./sec. This transport is concerned with 
what we have termed the A-water. The volume trans¬ 
port, in the upper seventy-five meters, between station.s 
58 and 50 is 474,000 cu.m./sec. There is a preponder¬ 
ance of comparatively low temperature and low salin¬ 
ity water between these two stations. The supply of 
A-water to the area depends, therefore, upon this 
southwest transport. The transport between stations 
126 and 50 represents velocities of aa much as 7 or 8 
nautical mi./day. Therefore, the supply of A-B water, 
* A. E, PtiTT, Bull. Bingham Ocean. Coll., 6: 3, 1-62. 
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if produced on the Scotian shelf, is dependent upon 
movement, and is comparatively independent of "win¬ 
ter chilling in situ.” This A-B water possesses the 
temperature and salinity characteiustics of what con¬ 
stitutes the "cold water JayeF^ of tlie Scotian shelf. It 
can, therefore, be readdy appreciated that the most 
important feature of the waters of the Scotian shelf— 
namely, the "cold water layer”—is dependent upon 
"water movements from the east.” This thesis will be 
more fully developed in a publication to follow. 

H, B. Hachb/ 

Fishebies Beseakoh Boabd or Canada 
Atlantic Bioixmhoal Station, 

St. Andbews, N. B. 
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THE PRACTICE OF MEDICINE* 

By Dr. RUFUS COLE 

HOSPITAL OF THE ROCKEFELLER INSTITUTE FOR MEDICAL RESEARCH 


Having lived until recently in the shadow of this 
enormous aud beautiful pile of buildings, comprising 
the New York Hospital and Medical School of Cornell 
iTiiiversity, I am somewhat embarrassed to stand before 
this august assemblage of faculty and students and 
presume to bring you a message. My awe is a little 
tempered, however, by the recollection of a remark 
made by the Minister of Health of Egypt, who visited 
me at the Rockefeller Hospital several years ago. 
Thinking even one whose life had been spent in prox¬ 
imity to the pyramids might be impressed, I called 
his attention to your buildings and asked him what he 
^thought of them, "I can tell better after a thousand 
years,” was his cryptic reply. To-day the recollection 
of his remark makes me conscious of the ephemeral 
nature of mcMit human undertakings, especially of com- 
mcneement addresses, and boldens me to speak frankly. 

^ Address dcUvered at the eommeneemeiii exercises of 
Coni^ U}tivffi*slty Hedical GoUega, June 15, 1938. 


To you, members of the graduating class, I offer my 
most sincere congratulations, and they are especially 
warm on this occasion since the degree which you have 
just received has real significance; it has been obtained 
only after a long residence in the university, and after 
you have carried on work as arduous, as intensive and 
as truly intellectual as that required by any university 
in the world for the doctor^s degree, even for one in 
philosophy or in pure science. 

Until a relatively few years ago the degree of doctor 
of medicine, even in the best universities of this ooun- 
try, signified something quite different from this. In 
almost all schools the chief cmphaBis was laid on voca¬ 
tional training. All of the teachers spent at least a 
portion of their time in private practice and, in seleet- 
ing the material which they presented to their stu¬ 
dents, they chose that which was likely to be of im¬ 
mediate value in professional activities. Gradually, 
howovar, the teaching in the courses of the first two 
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into the hands of men whose interests were 
not entirely related to the utilitarian aspects of their 
subjects. These men devoted their entire time to teach¬ 
ing and study in their respective fields, and the work of 
the first two years became of a real academic and uni¬ 
versity type. In the third and fourth years, however, 
the cliaracter of the work was not changed, the chief 
emphasis continued to be laid on the vocational aspects, 
the objectives of the teachers were to train students to 
make rapid diagnoses, to apply the forms of treat¬ 
ment considered to be most elfective, and to provide 
their students with sufficient actual experience with 
patients that they might learn to prognosticate cor¬ 
rectly the outcome in any individual case. At the com¬ 
pletion of the medical course students were given the 
degree of doctor of medicine, ^‘witli ail the rights and 
pT'ivilegcs thereto appertaining,” indicating that they 
wore competently trained physicians fully prepared for 
practice. 

The concept of the duty of the university, however, 
has now shifted. Since, os has been assumed, probably 
nine out of every ten men receiving tlie degree of 
doctor of medicine will spend the greater part of thoir 
lives in practice, it is obvious that the great desire 
of the university is still' that society shall l>e provided 
with good doctors. This, however, is very difierent 
from an obligation to provide the community with 
trained practitioners. It may even be questioned 
whether the university is under any obligation to xjro- 
duce trained physicians at all, or is in a position to do 
BO if it would. 

During the last half century medicine itself has 
become a science. I do not intend to-day to discuss 
the definition of scieiice. During recent years this 
matter has been sufficiently labored in connection with 
this very branch of knowledge, and in this debate even 
I have not been entirely silent. In any case, at the 
present time, when in the minds of many, even the 
educated, almost every field of human endeavor has 
become aeieritific, the term has lost much of its sig¬ 
nificance. Farming, hair-dressing, the giving of alms, 
office mariogement, banking, horse-shoeing, and so on 
ad infinitum, all have become 5>cientific, In all fields 
the outward trappings of scientific procedures have 
been adopted; numerical enumeration of items, at least 
when there are more than one, end especially when 
accompanied by graphs and charts, is sufficient to 
warrant the appellation scientific, It is not necessary, 
however, to worry about all this pseudo-science which 
surrounds us on all sides, even in the universities 
themselves. 

I think even the most academically minded now 
agree that the subject of medicine, of disease, is a 
sufficiently important subject, and the moss of knowl¬ 
edge concerning it is sufficiently well organised and 


aystematlised to justify its designation as a scienee, < 
and that its devotees, since they are pursuing its atady 
by methods which are employed, and have been success- « 
ful, in the other fundamental sciences, are worthy to be 
calkni scientists. Under these circumstances it seems 
that medicine is a proper subject to be taken into the 
university as a discipline worthy to be studied, even if 
all applications were entirely lacking. 

But even if medicine is a science worthy of treatment 
by scientific methods, the question still remama whether 
there are any reasons why the future practitioner of 
medicine should pursue this subject from this point 
of view. It is theoretically possible that a student 
might, merely through repeated observation and didac¬ 
tic iiistruction, become familiar with the characteristic 
superficial features of disease, that he might leam 
empirically the various procedures employed in treat¬ 
ment and that he might even, through experience alone, 
acquire a certain skill in prognosis. Indeed, for many 
years tliis was about oU that was attempted in tlie 
training of physicians. But the university, and even 
society at largo, now demands that physicians shall 
be familiar with what is known about the nature of 
the processes constituting disease and of the lesions 
associated with them. The phenomena of disease are 
natural processes occurring in conformity with the 
laws of nature, so far as these are known at present, 
and these phenomena can only be understood by using 
the methods universally employed in revealing the 
mechanisms of other natural events. These are the 
metliode of science. * 

During the period of your residence the university 
has placed facilities at your disposal to enable you to - 
become scientists. It assumes that you have made 
good use of these opportunities. You have acquired 
much knowledge, but more important, it is hoped thnt 
you have obtained mastery of a method. The univer¬ 
sity, therefore, welcomes you into the society of 
scholars. 

I take it that during your work in the university 
some of you have become especially interested in the 
subject-matter and the techniques and methods of one 
or other of the so-called underlying medical sciences, 
such as physiology, anatomy or biological cbemistxy, 
and have decided to make the study and teaching of 
one of these branches your life work. The divisic^ 
of science into several disciplines is a purely ai^i- 
flcial one and only occurred when the accum^te^ 
knowledge became so great that no individual eouli'l, 
be a master of the entire domain. The aspiration Of 
FranciB Bacon was found to be one impossible of 
filmcnt. On the other hand, the most productive 
eniists have been those who have not murrounde!} 
selvei^ by a closed wall, but have prorided* 
aperturw thr^ which they omjid 
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•Cttrciundiag Mds at wilL AnatottuftB now study fane- 
tioa« and phyualogiafcs, stracture. Chemists bri^ their 
teofaiuqne to the solution of important immunological 
problems, and even professors of medicine attempt to 
solve questions concerning disease by the employment 
of the methods of physics. For the advancement of 
knowledge the important matter is the formulation of 
problems. In the attempt to solve them each worker 
must use the tools to which his hand is fitted. Most 
of you have undoubtedly read the life of Madame 
Curie and have been inspired by learning bow, through 
the exorcise of her indomitable will, she overcame 
obstacles and accomplished her purpose. Don^t w’orry 
too much about the nature of the path, whether it be 
rough or smooth; keep your eye on the goal. What 
you have leanied of the science of medicine will make 
you better able to teach, inspire and lead those who 
will practice, no matter which field of biological science 
you now or later decide to cultivate. 

Borne of you xindoubtedly hope to give your entire 
time to the study of the science of medieiue itself and 
to become university professors of medicine or to spend 
your lives in attempting to solve the riddles of disease. 
For you the training in the underlying sciences has 
been indispensable. You can not study alterations in 
form or function without clear ideas concerning that 
which is changed. 

Moat of you, however, will engage in the practice 
of medicine, and to you I would speak especially. The 
university believes that it bos made it possible for you 
to become good doctors of medicine. But are you now 
trained physicians ready for practice t That is another 
matter. 

The statement made by Professor George William 
Palmer in the life of his wife, Alice Freeman Palmer, 
deserves repetition. In recounting her interest in 
domestic affairs, in spite of her preoccupation with 
intellectual matters, he says, ^Wben at one time she 
was struggling with a new cook on the subject of bad 
bread, and after encountering the usual excuses of 
oven, flour and yeast, bad invaded the kitchen and 
herself produced an excellent loaf, astonished Bridget 
summed up the situation in an epigram which deserves 
to be recorded; ‘That's what education means—^to be 
able to do what you've never done before.' ” But does 
that suffice when dealing with such a complicated sub¬ 
ject as disease, with its protean manifestations and 
with the life of human beings at stake f If the experi¬ 
mental loaf of bread turns out sour or heavy you can 
throw it out and begin again. 

You may have knowledge of the structure and func¬ 
tions of the human organism in health, even knowledge 
of ajdnd which Huxley describes as “the sort of prac- 
famitrnr, fihger-end knowledge whieh a watch- 
wal^hi and which ydu expect that 


craftsman, as an honest man, to have when you en¬ 
trust a watch that goes badly to him," a knowledge 
to be had only by long concentration of your minds 
for long periods of time “upon all the complexities 
of organ and function, until each of the greater truths 
of anatomy and physiology has become an organic 
part of your minds—until you would know them if 
you were roused and questioned in the middle of the 
night, as a man knows the geography of his native 
place and the daily life of his home.” Moreover, you 
may also know about disease so that you may be able 
to picture in your mind at a moment's notice the char¬ 
acteristic lesions of all known diseases, and may be able 
to pass a perfect examination on all that is known of 
the functional disturbances following all types of in¬ 
jurious agents, and be able to describe minutely the 
lesions produced by them. In spite of all this, in my 
opinion, you would not necessarily be a good physician. 
Though the physician speak with the tongues of pro¬ 
fessors and savants, aiid have not experience and tech¬ 
nique, he is become as sounding brass or a tinkling 
cymbal. It is absurd to assume that you are able to 
employ surgical methods successfully or to employ the 
various tcjchniques now used by physicians in treat¬ 
ment. Even to make diagnoses with the rapidity 
which is necessary in actual practice requires the use 
of tricks (in the best sense), particular modes of 
thought and action, with which you are not familiar. 
In other words, there is such a thing as the technique 
of practice and those who deny it have nevei’ had the 
experience of being put to the test. This ie<ihnique 
you have not learned and can not learn in the true 
university medical school. Indeed, that school best 
deserves this title that bothers itself least with at¬ 
tempting to do what is impossible. Moreover, no 
one, except the self-deluded men who examine you for 
license to practice, expects you on gi'aduatiori to be 
proficient practitioners. This does not meiin, however, 
tliat you are not well prepared to master the techniques 
necessary to make you good physicians. 

It is not easy to differentiate sharply between the 
study of the science of disease and the practice of 
medicine. It is largely a difference of point of view, 
of emphasis. One may say, however, that the student 
of the science of disease investigates disease as it 
affects mankind. The practitioner is primarily inter¬ 
ested in the diseased individual. The former may be 
interested in features of disease which at the present 
state of knowledge may seem to ha ve little or no signifi¬ 
cance. The physician, for practical reasons, must eoii- 
eentrate i^is attention on those features whose impor*- 
tance has demonstrated. It is not merely a matter 
of conservation of time, though this is important^ 
The university student may spend days in the invest!- 
Ifatkm of a single caBe. The praetitioner must inves- 
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tigate, judge and act quickly. Otherwise be sUrvea 
tb death or most of his patients receive no attention 
v^'batever. The university lays stress on complete 
understanding, practice lays stress on skill. It is not 
a question of treatment. The movement at the end of 
the last century took care of that The patient no 
longer employs a j^hysician merely to have him ad¬ 
minister remedies, lie comes to the doctor wlien he 
is suiTering from disease, he wants to be restored to 
ease or to be relieved of his ails when lie has an ail¬ 
ment. But what the patient rightly demands, first of 
all, on the part of the physieiwJi is understanding. 
Not merely understanding of the physical dishar¬ 
monies w'hich constitute disease in the abstract, but 
understanding of his entire constitution as an indi¬ 
vidual. Both the university student and the i^rac- 
tifcioner arc interested in treatment, but the practi¬ 
tioner is especially concerned with tiie techniques em¬ 
ployed in actual application in the individual ease. 
Whatever the differences, however, the university stu¬ 
dent and the practitioner must both employ the meth¬ 
ods of science. They must both have the scientific 
habit of mind, and this is especially what the uni¬ 
versity slum Id give. Both must have e,uriosity, the 
desire to learrj; both must have honesty, and both 
must be critical. Unvenfied opinion can have no place 
as guides to action. To the practitioner every indi¬ 
vidual case presents a problem. He must observe, 
reflect, form an hypothesis and proceed to verify it. 
The analogy with music is not unilluminating. The 
latudy of the theory of music, its history, its relation 
to paychoIogjT are true university subjects. Training 
of students to be ptofleient performers on a musical 
instniment is not a legitimate function of the univer¬ 
sity, tiiough it is true that some so-called universities 
so consider it. 

Now if you have not yet acquired the necessary 
technique and skill for practice, where and how are 
you going to get itf There is no open sesame. It 
can only be acquired by practice itself and by hard 
unremitting labor. That does not mean that you can 
not bo aided by observing the methods of master work¬ 
ers, but yon can never acquire it through the best cor¬ 
respondence schools of our most famous universities. 
In earlier years the rudiments of the technique of prac¬ 
tice were obtained by following a preceptor, and, so 
far as it wont, this was not a bad way, though it had 
manifest disadvantages. 

To-day the preceptor system has been replaced by 
the hospital internship. According to the Journal of 
the American Medical Association there ore to-day 
712 approved hospitals with positions for over seven 
thousand interns. In addition, there are three thousand 
positions open for residents in special hospitals. The 
tbthji number of graduates from approved medical 


schools last year was 5,377. It is evident that evety 
graduate in medicine has the opportunity to spend 
one or more years (in a considerable number of in* 
stances with pay) in obtaining experience in practice 
as hospitaJ interns, and almost all graduates now make 
use of this opportunity. In my opinion there are 
manifest defects in the intern system as it exists at 
present. Indeed, I feel that it is the weakest link in 
present-day medical education. The analogy of the 
apprentice and the intern has been taken too literally, 
in most cases all the hospital does is to offer opportuni¬ 
ties to llie intern. The preceptor cared whether the 
student did or did not learn, the hospital usually does 
not care. But hospital physicians con be interested in 
the training of interns, to their own as well as the 
student’s great advantage. Hospital authorities can 
undertake more seriously their educational responsi¬ 
bilities. 

What can the hospital do? In the first place, it can 
realise that its group of interns is composed of highly 
educated, cultivated, serious men whose highe.st ambi¬ 
tion is to serve ably the patients who are under their 
care, and whose greatest desire is, througli practice, to 
become not only technically skilful, but also more 
gentle, more humane, more wise. The hospital can 
provide facilities bo that interns may live like culti¬ 
vated men and students, not like traveling salesmen, 
and this does not moan luxurious lounges, more bath¬ 
rooms, better plumbing and luxurious food—not pro¬ 
vision for higher standards of living, but for higher 
standards of work and study. This was clearly recog¬ 
nized by John Billings, a man whose wisdom and great¬ 
ness wc are only gradually coming to recognize, the 
man who was r<ssponsible in large measure for the 
success and enormous influence of three great institu¬ 
tions, the Johns Hopkins Hospital, the unsurpassed 
Army Medical Library in Washington and the New 
York Public Library. When he planned the Johns 
Hopkins Hospital the residents’ quarters were placed 
in the best part of the main building, large, light, airy 
rooms witli commodious book shelves, and, most impor¬ 
tant of all, they were in proximity to the library. He 
realized that the library should be a good one, freely 
accessible, so that interns not only may read there but 
that they may take books to their rooms, as many as 
they like. Hospital libraries should not be mauaoleurnB 
or storage warehoused. In recent years when visiting 
hospitals I have made a point of seeing the interns' 
rooms. What do you think I usually found, even in 
some of the best and most modern hospitals t Small, 
dark rooms, containing a bed, a chair or two, a small 
desk, apparently little used, possibly a few photographs 
of mem^rs of the family or of those who At some fu¬ 
ture time might become members of the family, and a 
few bookA--a very few, and these mostiy text-lmolm, 
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r«muaiii8 of the student life. 1 didn’t feel so disap¬ 
pointed not to dud some evidences of interest in litera¬ 
ture or niusie or pictures, though I um not one of those 
who believe that culture hi the best sense is of no im¬ 
portance in the life of a doctor, but I was surprised to 
find no evidence of any interests at all, not even an 
interest in Hcience. To find that a young man could 
not only go through college but have acquired a uni¬ 
versity degree and have no interests outside of his 
daily job did surprise me. While the hospital can not 
create these interests, it can at least assume that the 
intern has them. The hospital should not treat interns 
as employees, make them punch a time clock (of 
course figui'atively) and provide to the minutest detail 
the kind and amount of work they shall perform. 
Interns must have freedom. This I realize in large 
hospitals is difficult, but it is not impossible. 

In discussing the nisponsibititles and opportunities 
of the visiting physicians, I can only look back on rny 
own hospital days and recall rny experiences under Dr. 
Ostler. I feel that he was an ideal chief. Personally 
interested in every intern under him, considerate of 
their Bensibilities as he was of their time, he seized on 
every least evidence of curiosity on the part of an 
intern, stimulated his interest and aided him with 
advice and help. As those of you know who have read 
his gn^at biography, his contacts with his interns were 
not entirely confined within the hospital wards. He 
never missed a meeting of the various hospital medical 
societies. I once remember when he was linrrying off 
after dinner to one of these meetings, an attractive 
young assistant was drumming on the piano. ^‘Jirn, 
aren’t you going to the meeting f” '*No, I don’t get 
much out of these meetings.” ”Do you think I do?” 
was the reply, and he slammed the door and ran down 
the steps. But above all he infiuenced his interns by 
his example. He taught them how to become good 
doctors by being one himself. He was interested in 
his interns, and this every hospital physician can be. 

It has sometimes been felt that practitioners no 
longer have opportunities to help and guide young 
men and that, os a result, the day of great clinical 
teachers is past and that society thereby suffers. As 
a matter of fact, all practitioners connected with the 
large hospitals now come daily into contact with a 
group of highly educated young men who are, or should 
be, familiar with the fundamental nature of disease. 
By spending a limited amount of time with them, by 
guiding them, working with them, these practitioners 
may be of very great educational service. The oppor¬ 
tunities for their own development are also there, the 
greatest teachers have always said that they received 
more from their pupils than they gave. Moreover, 
opportunities are no longer confined to the large 
With tike development of hospitals m the 


smaller cities, frequently as well equipped as those ip 
great centei* of population, the practitioner in a small 
place now has the same opportunity to become a great 
teacher as had Daniel Drake in the little Transylvania 
University beyond the mountnius. A gnmp of skilful 
and devoted physicians in a country hospital who give 
thcmselvos to the inspiration and training of their 
interns can to-day cause a path to be beaten to their 
hospital doors by the best educated young men in the 
science of medicine that have ever iKicn produced. 
Young men have a way of being drawTi to those who 
liave something to give. 

But after all, whether interns shall become good 
doctors or not depends upon the interns tliemselvea. 
To make use of the knowledge you have ctbtained in 
the university and to relaiii your scientific spirit now 
becjome your chief concerns. In order to {)btain com¬ 
plete understanding of your patients it would be neces¬ 
sary to study everything connected with them. Of 
coTirse, that is impossible and much must be omitted. 
Tlie matter of picking iuid choosing your procedures 
becomes of great importance, and the focility of doing 
this wisely is one of tlio qualities that determine the 
good physician. Our hospitals are now great organi¬ 
zations in which there are arrangements for making 
all kinds of technical investigations. The intern be¬ 
comes a part of this organization, and lie is able to 
use any one of a dozen different laboratories to aid in 
his study. This is all very useful, hxit it carries with 
it obvious dangers. The student begins to deal with 
formulae, with words, instead of with the things tliem¬ 
selvea. Ill the middle ages medicine was in the hands 
of physicians, surgeons and barbel's, and, u.s Garrison 
says, "the barber was in some respects the most worthy 
of the three, since he was driven to study nature at 
first hand.” One of the chief disadvantages of the 
present arrangement is that w'hcn ti)e intern becomes 
an independent practitioner, as most of you will and 
must, this convenient arrangement for calling on others 
will no longer be available to you. Aid you must and 
will have, but it must be more carefully chosen. At 
the present time a large part of the work of the con¬ 
tributing servioes in the hospital is probably unneces¬ 
sary. It results from the fear of omitting something. 
Seeking for completeness is mistaken for striving for 
perfection, which is the aim of the artist in every field. 
The best painters have not been those who have at¬ 
tempted to depict each individual hair. It is this fear 
of omission that impels taking Uie most minute and 
extensive histories, and the recording of routine elabcH 
rate physical examinations, all of which occupy 00 
much of the intern’s time and leave so little opportunity 
for thinking and for independent action. It is nnneowh 
sary tor me to attempt to mention the numerous laborar 
tory procedures that have been introduced in recent 
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jmtfi aiid have come to be employed in a i^utine, in¬ 
stead of a diBCriminatingf manner. Al] this is not 
seience. Darwin didn’t make and record all his numer¬ 
ous observations for the sake of corapleteneas. He 
early formulated an hypothesis, which he was attempt¬ 
ing to verify. The intern should be given opportunity 
to employ the methods of science in solving his prob¬ 
lems, not to become mere clerks and technicians. That 
not all interns take advantage oi! opportunities when 
they have them is obvious. How many interns keep 
their own records of cases, classify them, brood over 
them, and try to formulate their own pictures and con¬ 
cepts, and try to rationalize the methods of treatment 
they employf Records of cases carefully abstracted, 
compared and digested are of infinitely greater educa¬ 
tional value than random experiences, however exciting 
and interesting. To pas.s through your intern years 
in a fever of agitation, interested only in obtaining a 
rapid series of impressions, will add little to your real 
experience or improve your training for practice. 
Stimulated to collect and record and abstract all the 
cases of pneumonia occurring in the hospital during 
my own iiitem years, this practice gave mo an interest 
in this disease which has novor left me and has proved 
to be a source of great and rewarding satisfaction. It 
has been said that if a student leam syphilis he knows 
medicine. This can be said of any disease. An inter¬ 
est in any condition will lead a student into paths 
covering the whole range of pathology. 

The life of iin intern to-day Is difficult. His duties 
are many and arduous. But the difficulties are not so 
great that they can not be surmounted. When I see 
the long lists of interns and residents in good hosiiitals, 
and contrast this with the handful of workers forty 
years ago, I can not believe that, in spite of the great 
increase in the methods employed, the intern's life 
need be more strenuous to-day. The roosto-word in 
the hospital, as in the university, is still Work, I once 
had n temperamental resident fn)m one of the Balkan 
states who told me that lie was ready to die for science. 
My reply to him was that it is much more important 
to work for it. 

Hospital days are and should he laborious days, but 
they also may be days of the greatest joy and pleasure. 
For the first time you will come into a position of real 
responsibility for the lives of your patients. If it is 
the right kind of a hospital you will enter intimately 
into the lives of fellow human beings and see them 
stripped os bare of all pretense, of all artificialities, of 
all their former surroundings as they are of their 
clothes. It is a cold and unimpreftsioriable individual 
who is not strongly moved by this close contact with 
those who are in distress, who are laying bare their 
deepest secrets and thoughts, who frequently are seeing 
death eye to eye. Your relation to your patients may 


resemble that of the family doctor. The dOse odo*- 
panionship with your asBociatOfl^ who are undergoing 
the same experiences, makes for sympathetic fellow¬ 
ship and stimulates close aud enduring friendahipSi 
The companionships of school days, the attractions of 
college and club life can never make the same im¬ 
pression as do the hospital intern days. 

During your intern days the hospital should be your 
home, your workshop and your playground. You 
should need nothing more. Loam to shun outside 
a ffair s that will complicate your life and disturb con¬ 
centration on your work, rejoice if you are too poor to 
own an automobile to carry you from the straight road, 
avoid the movies, you will find sufficient tragedy ae 
well as comedy close at hand, above all, avoid like a 
plague entangling affairs of the heart. This latter 
advice in these days, I fear, is like locking the stable 
door after the horse is stolen, since hospitals are now 
hard put to it to find interns that are not already 
married. But after forty years of hospital experience 
I am still convinced of the soundness of Dr. Osier’s 
advice to “put your affections in cold storage during 
your intern years.” The joys of family and domestio 
life will be all the greater because waited for and 
worked for. 

And after the hospital will come practice. As you 
know, this word is employed in two ways, first, as the 
musician practices to acquire proficiency, and second, 
as the doctor or lawyer practices to pursue his pro¬ 
fession. When we speak of practicing medicine let us 
not forget the implication of the word, through prac¬ 
tice we become proficient. Bear in mind that eduesr 
tion does not end with the intern years, it should 
extend throughout your entire professional life. 
Power grows as experience extends. The difficulties 
of maintaining a scientific attitude will be enormously 
increased once you have left the protecting walls of 
the hospital, no matter how inaeoure that protection 
has been. Amid the distractions of domestio life, the 
competition and rivalry in professional work, hurt by 
the apathy of the public for intrinsic merit,—whether 
you will be able to continue to exercise the scholarfy 
and scientific point of view will depend largely on 
the use you have made of your hospital years, The 
best guard against retrogression is a constant dssira 
to leam more about the real nature of disease, and 
particularly about some particular disease. In othia? 
words, have a problem. Of course, with all the dis-^ 
tractions of practice, the methods you use will hav^ to 
be comparatively simple ones. But if you are supplied 
with understanding and insight, microscopes of low 
power are sometimes able to reveal important 
Some of the most important medical diseovertos jbai^ 
been made by men in active practice. Time i 
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eiumple of Dt. Mdtcter tihotild impgws all of you, 
For tmxiy yoara he drove about Kew York ©very day 
with a horse and bug^ seeing patients; tben^ tying 
his horse to a hitehing post^ ho spent all the time he 
conld spare in a laboratory. During this j^riod he 
made most important contributions to medicine and 
physiology. Later, after the Rockefeller Institute was 
estaWishecl, he went there to work, and died one of 
the moat productive students of disease that our coun¬ 
try has had. 

To maintain the scientific habit of mind it is not 
essential that a jibysician work in a laboratory, but, 
if lie has curiosity, it i« almost certain that he will be 
drawn there at least occasionally. Thitty years and 
more ago the physician who kept a microscope under 
H bell jar in his consulting room was s^ioken of with 
derision. How much more serious to-day that so many 
young doctors with wonderful scientific training, even 
if they have a microscope, never look through it from 
one year’s end to another. Many, possibly most, men 
now in practice have no laboratories of tlieir own, 
and many never enter a laboratory after their stu¬ 
dent days. All of them, however, hire technicians or 
send specimens to some commercial laboi'atory for the 
most complicated tests. Most of them are of tlio 
routine variety, done by technicians who have no con¬ 
ception of the meaning or purpoise of what tJiey are 
doing. Doctors have their patients pay large sums 
for blood examinations or for “having blood cbemistiy 
done” (whatever that may mean, and the doctors them¬ 
selves frequently do not know) or for routine x-ray 
examinations that may be useless so far as the patient 
i« concerned, and are of no real interest to the doctor. 
All this is not science. Jvct us take cure that in the 
process of attempting to make medicine more scientific, 
physicians themselves do not become less scientific. 

In spite of all that I have said, there is no question 
but that the practice of medicine to-day is far better 
than it was forty years ago. But one sometimes won¬ 
ders whether, considering ail the great additions that 
have been made to our knowledge of disease, and in 
view of all the time and money and thought that have 
gone into medical education, the doctors of to-day are 
really os able as we like to think. When one considers 
how slowly and ineffectively and incompletely thera¬ 
peutic meaBures which have well-established value have 
been applied, such as those which are useful in syphilis, 
diabetes, pernicious anemia and pneumonia, to mention 
only a few, one wonders. That it has been necessary 
fur governmental agencies to engage in active cam- 
paigxu^ to promote the proper and extensive use of 
these and other therapeutic measures is a sad com- 
on our profassion. 

Certain blame the defeats entirely on the 
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it is suitable only for the few gifted students and not 
for those who are to compose the rank and file of the 
profession. Some would have training for practice 
carried through the entire four years of the medical 
course. Others believe that during the study of the 
underlying sciences more stress should be laid on 
practical applications. 11 seems to me that these ideas 
arise from mistaken notions, sometimes even by the 
universities themselves, as to what the university is 
attempting to accomplish, and above all from an 
entire disregard of the educational importance of the 
hospital and of practice itself. It is obvious tliat men 
undertaking the work leading to a doctor’s degree 
should have the proper background and training and 
have the mental qualifications required for true uni¬ 
versity work. They should have that desire to Icaru, 
that devotion to learning, that inflexible will that is 
necessary if one is to lead the true intellectual life. 
They must be interested in the subject itself, and dis- 
intorested in the material rewards, social opportunities 
and stimulating emotional experiences associated with 
the practice of medicine. They must regard the prac- 
U(^ of medicine as an intellectual and humane under¬ 
taking, a vocation, not merely an occupation, a learned 
profesision, not a skilled craft. 

Do the university schools of medicine treat the stu¬ 
dents as independent, thoughtful workers, stimulated 
by an inwitiable curiosity and moved by an inordinate 
desire to learn, and have the various departments been 
organized with an eye to providing students with 
opportunities to effect this will and satisfy this desire? 
If the will is not fixed and the desires undeveloped, is 
the main effort, by example rather than by precept^ to 
stimulate the development of these qualities and inspire 
these enthusiasms? These, to iny mind, should be the 
important endeavors, rather than to urge the students 
to acquire all available information. The employment 
of laboratory methods alone will not awiomplish these 
ends. To carry out required laboratory routine pro¬ 
cedures may enable students to learn wid understand 
more easily and may make information more real, 
but unless the work is conducted by the students in 
an indei^endent manner and they be given opportunity 
to learn for themselves, the students will acquire noth¬ 
ing more than bare facts, facts which some of them at 
least could have obtained more rapidly and easily from 
books. While certain students may l»e more readily 
stimulated to work and study in their earlier years if 
the relation of the underlying soiences to disease is 
indicated to tliem, it seems to me unimportant whether 
the professors in these sciences are familiar with medi^ 
cine or not, that is, whether they possess degrefss in 
medicine. The great school of physiology that devi^ 
op^ under the influence of Michael Foster was in 
Cambridge, far removed from departments of tnedi^ 
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oine. And it has exerted an enormous influence, not 
only on the increase of knowledge concerning disease 
but on the practice of medicine and on practitioners 
as well. Let students obtain a real interest in ph^^sioL 
Ogy and, if they have intelligence, the bearing of 
physiological facts will be obvious to them when they 
study about disease. 

That medical students at present acquire an enor¬ 
mous fund of information is certain. In interviewing 
students fresh from the schools I frequently stand 
amazed by the fluency and skill with which they dis¬ 
cuss the most complicated subjects of physiology and 
pathology and the very latest discoveries in medicine 
and related sciences, at times even before the ink is 
dry on the rijports. One sometimes wonders, however, 
if range c>f information is necessarily identical with 
deptfi of knowleilgc, or whether the facte have been 
digested and transmuted into wisdom. That meilical 
students possess so much information is not surprising. 
For four years each of the various professors, and 
there are very many oj’ them, have attempted to com¬ 
pel the students to learn everything that is known 
about his particular subject up to the moment of go¬ 
ing to press. It is not lUHsossary to recapitulate the 
large number of special'divisions into which medicine 
has been divided; the students are expected to take 
at least a few meals in each one of them. There is so 
much hospitality that the meals all turn out to be 
banquets. Is it any wonder that most of the students 
have indigestion, mental ns well as gastric? In recent 
years many attempts have been made to coiroct this 
situation, and they are undoubtedly in part successful, 
but I am sure many deans still have very bad hours 
worrying for fear their students will not have mastered 
every subject in the field of medicine. So far as 1 can 
see there is only one remedy. Let it be required that 
every professor, every teacher, each year pass an ex¬ 
amination not only in his own subject but one in every 
other siibject in the curriculum. I^et the professor of 
biological ch(*misl:ry keep familiar with the latest meth¬ 
ods in obstetrics, the professor of ophthalmology be 
informed of progress in physical chemistry and en¬ 


docrinology, the professor of bacteriology keep abreast 
of improvements in x-ray therapy. It is frequently 
held that at least once in their lives all medical stu¬ 
dents should have heard about all that is known in 
the whole field. A doctor should never be ignorant of 
any fact relating to medicine 1 But is this necessarily 
education on the university plan? Is this cramming 
with facts scientific education or does it produce scien¬ 
tists ? 

Over thirty-five years ago, long before the first uni¬ 
versity department, of medicine was established, the 
following words were uttered by a man who was pri¬ 
marily a practitioner and clinical teacher; “All that 
the college (ian df) is to teach the student jirinciples, 
based on facts in science, and give him good methods 
of work. These simply start him in the right direction, 
they do not make him a good practitioner—tlmt is his 
own affair. To master the art requires sustained effort, 
like the birdie flight, which depends on the incessant 
action of the wings, but this sustained effort is so liard 
that many give up the atmgglo in despair. And yet 
it is only by persistent intelligent study of disease upon 
a methodical plan of examination that a man gradually 
learns to correlate his dnily lessons with the facts of 
his previous experience and with that of his fellows 
and so acqiziros clinical wisdom.” 

Ikit the univiTsity heed that it turns out men who 
have the scientific habit of thought, not merely men 
who are stuffed with facts. Let us, however, not ask 
too much of the university. If the prevailing stand¬ 
ards of practice do not fulfil our expectations, let us 
not blame this all on the university, but let us keep in 
mind the parts which the hospital, the visiting physi¬ 
cians and even the interns and practitioners themselves 
should play in the training of good physieiaus. 

If to-day I have attempted a “counsel of perfection” 
it has not been uttered in any spirit of arroganen or 
criticism. We are still lar from the perfect state. The 
future rcisla with you who are beginning your careers. 
You are fortunate in the choice of your time. May you 
continue to be scientifically and critically minded- 
May you continue to be students as long as you live. 


OBITUARY 


ERNEST WILLIAM BROWN 

In any account of Brown's life his work on the 
problem of the motion of tlie moon must necessarily 
occupy the central place. At any time during a period 
of fifty years he was working on some phase of this 
subject. His lunar theory has justly been called defini¬ 
tive. The creation of this theory and the construction 
of his “Tables of the Motion of the Moon” are among 
the greatest aceompUshmonts in the history of gravita¬ 
tional astronomy. 


In the summer of 1888, then a student at Cambridge, 
England, he began the study of Hill's papers on the 
lunar theory at George H. Darwin's recommendation. 
In a series of publications beginning in 1891 ho pre* 
sented theoretical developments inspired by Hill's 
work, and their numerical application, i.e,, the coeffi¬ 
cients of certain classes of inequalities in the motion 
of the moon. For six years he continued his ,prcpaj1i“ 
tory studies. His mastery of the whole field is ap- 
parent itv his Introductory Treatise on the 
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Theory/' published in 1896. Intended to be an intro¬ 
ductory text-book, it is elementary in many parts, but 
it also deals with the advanced phases of the subject. 

The systematic development of the theory bc^in in 
1894, and in 1908 the fil'th and last part of the theory 
appeared. In an address in 1914 he said: “My own 
theory, which was completed a few years ago, is rather 
a fulfillment to the utmost of the ideas of others than 
a new mode of dnding the moon's motion. Ita object 
was severely practical—to find in the most accurate 
way and by the shortest path the complete effect of 
the law of gravitation applied to the moon. It is a 
development of Hilfa classic memoir of 1877,'' 

This statement is typical of the modesty which he 
always showed in refermg to his own contributions. 
It does not emphasize his own resourcefulness in find¬ 
ing that “Kshortest path." His develoj)inent of the 
theory was by no means a slavish following of a 
standard pattern, lie did not hesitate to change from 
one form of the equations to another if he saw a good 
reason for doing so, and be introduced minor and 
major changes of procedure whenever this would 
shorten the work. This freedom in handling prob¬ 
lems in dynamics was a characteristic feature of his 
work throughout his life. He had no patience witli 
theorists who apply “hit-or-miss methods," as he used 
to say. 

The most original part of the hinar theory is the 
last part, in which the effects upon the moon's motion 
due to the attractions of the planets and the deviation 
from sphericity of the earth and the moon were ob¬ 
tained. There is perhaps no other field in celestial 
mechanics where a more careful treatment is necessary 
in order to avoid pitfalls. Probably no mathematical 
astronomer has ever shown greater ability than Brown 
in dealing with such a problem. 

The accuracy of the solution of the “main problem" 

of a totally different order than that of solutions 
that preceded it. In Hansen's theory some coelllcients 
are in error by some tenths of a second of arc. 
Belaunay'a tlieory is seriously hampered by slow con¬ 
vergence, some of the more difficult terras being in 
error by a whole second of arc. Brown's solution 
gave the coefficients to one one-thousandth of a second 
of arc, and very few coefficients greater than that 
value were not obtained. That this accuracy was ac¬ 
tually reached was confirmed by the preliminary re¬ 
sults obtained in a numerical verification of this part 
of the lunar theory. This work was carried out by bis 
I^upil, Dr. W. J. Eckert, in close cooperation with 
Brown during the past few years. 

Immediately after the theory had been completed 
he began preparations for the construction of the 
tables. His approach to this work is again an ex¬ 
ample of thoroughness* Hansen was a past master 


in the art of tabulation, but Brown foimd it possible 
to introduce a number of important improvements. 
The most ingenious original feature is the arrangement 
of the single-entry tables, in which form the largest 
terras in the moon's motion are tabulated. The perfec¬ 
tion of the tables was to a large extent due to the 
efficient assisUnce by Dr. H. B. Hedrick, who was 
employed as chief computer during nine years. In 
later years he spoke frequently with admiration of 
Hedrick's work. 

While the construction of the tables was in progress 
a comparison with observalions was made in order to 
ensure that the best possible constants were used in 
the final tabulations. A proof of the accuracy of this 
diseuBsion, and of the lunar theory, w'as obtained some 
year's ago when Spencer Jones completed a revision 
of Newcomb's occultation work. From totally differ¬ 
ent material he derived results that were in excellent 
agreement with those obtained by Brown. 

After the tables were completed his most notable 
contribution conne(!ted with the motion of the moon 
was tlic well-known publication in 1926: “The Evi¬ 
dence for Changes in the Rate of Rotation of the 
Earth. ..." A comparison of the differences be¬ 
tween obseiwation and theory in the longitudes of the 
moon and the sun was used to advance the explanation 
that both are due to (changes in the rate of rotation 
of the earth. 

The progress toward the present status of our 
knowledge about the earth's rate of rotation was not 
made in one step by a single investigator. It is gen¬ 
erally agi'ecd, however, that Brown's contributions 
were the most important and the most consequential 
ones. His definitive evaluation of the plnneUiry 
turbations marked the end f>f a long period of doubt 
whether the obseiwed motion of the moon could be 
accounted for by gr*avitational theory alone. Ills con¬ 
tribution of 1926 marked the beginning of an era in 
which the rotation of the earth is definitely known to 
be affected by irregular variations. This problem had 
his most vivid interest ever after. His occultation cam¬ 
paign and his discuasiona of liuior observations dur¬ 
ing the last twelve years of his life were part of his 
study of the rate of rotation of the earth. 

Until 1910, when the lunar theory was finished and 
the work on the tables was well in hand, Brown devoted 
but a small portion of his energy to original studies of 
subjects not intimately related with the lunar problem. 
From then on his activity covered a wider field. With 
the exception of occasional studies on a variety of 
topics his central subject was the study of gravita¬ 
tional problems presented by the solar system by quan¬ 
titative methods. In appraising the value of these in¬ 
vestigations it should be kept in mind that he was seek¬ 
ing new methods and that he was always attracted by 
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tbe most difEleuU problems. His ilrst theoretical 
papers on the Trojan Group were later followed by a 
general theory, applicable to all planets of this group, 
and especially to the more difhcnlt ones having a large 
amplitude of libration. The study of the motion of 
the eighth satellite of Jupiter is an example of his 
preference for difficult problems. 

Gradually Brown became actively interested in the 
more general problems present in the development of 
theories of planetary motion. His contributions to the 
theory of resonance were part of these investigations. 
He also laid the foundation for the construction of 
the “Tables for the Development of the Disturbing 
Function*^ (1933). Most of his contribution-^ in this 
field were collected in a coherent presentation in the 
treatise “Planetary Theory” (1933), written in collabo¬ 
ration with Professor C. A. Shook. 

During the last three years of liis life the “main 
problem” of the lunar theory had his attention again. 
This led to several separate investigations of consider¬ 
able importance. The most noteworthy of these is the 
treatment of tlie stellar problem of three bodies. His 
analysis of this problem showed again his ability to 
adapt available methods to the treatment of the special 
problem before him. 

At the very early age of thirty-one he was elected 
fellow of the Royal Society of England. This was 
tbe beginning of a long sequence of honors that con¬ 
tinued throughout his life. 

In 1891 BroAvn came to the United States to become 
instructor of mathematics in Haverford College. Two 
years later he was promoted to the rank of professor. 
He remained at Haverford until 1907, when he became 
professor of mathematics in Yale University. He 
served Yale until his retirement in 1932. The appoint¬ 
ment at Yale came whem the lunar theory was nearly 
completed, and the construction of the tables loomed 
as the n4^xt phase of the work. Arrangements were 
then made by which Yale University undertook the cost 
of their calculation, printing and publication. 

In earlier years Brown taught various subjects in 
pure and applied mathematics; in later years his only 
courses wwe elementary and advanced dynamics and 
celestial mechanics. Many of his students kept in 
touch with him in later years, and some become life¬ 
long friends. 

His relations with Yale Observatory, which were 
entirely unofficial with the exception of a period dur¬ 
ing which he was acting director, were mutually bene¬ 
ficial. 

He was an active member of the American Mathe¬ 
matical Society, was editor of the Transactions and 
of the Bulletin for a number of years and president 
for two years, 1914-16. Of the American Astronom¬ 
ical Society he was president for three years, 1928-31^ 


Since 1911 he was associate editor of ilie AammoieM \ 
Journal. 

He was born in Hull, England, on November 99, 
1866, and died in New Havmi, Connecticut, on July 22, 
1038. He was unmarried. 

DiEK BBOtTWi® 

Yau® ITniveesitt Obskevatobt 

WILLIS RAY GREGG 

Db. WHyUs Rat Obegcj, late chief of the U. S. 
Weather Bureau, died in the Blackstoue Hotel, Chi¬ 
cago, on Wednesday evening, September 14, 1038, 
where he had been attending an aviation conference 
between the Civil Aeronautics Authority and the Air 
Tran.*«pori Association of America and where he was 
stricken with coronary thrombosis on the afternoon of 
Wednesday, September 7. Dr. Gregg, a descendant of 
James Gregg, who went from Ayrshire, Scotland, to 
Ireland in 1690, and thence to America in 1718, was 
born on January 4, 1880, at Phoenix, N. Y., where he 
grew up on a farm. 

His formal education, attested by a B.A. degree in 
1903, was obtained at Cornell University. An honorary 
Sc.D. was awarded to him in 1937 by Norwich Uni¬ 
versity. On March 1, 1904, he entered the Weather 
Bureau as an assistant observer at Grand Rapids, 
Michigan. After a service of nearly three years, first 
at this station and later at Cheyenne, Wyoming, he 
was transferred to the Bureau’s research observatory 
at Mount Weather, Va., on the crest of the Blue Ridge, 
46 miles from Washington. Here for seven years he 
made important studies of the upper air—a line of 
investigation with kites and balloons that then was 
rapidly developing in many countries owing lai^ly 
to the aid the knowledge thus obtained of winds and 
weather 'was to the whole art and practice 6f aviation. 
In November, 1914, he was called to Washington as 
assistant chief of the section of aerology, a section that*^ 
soon became a division. In 1917 he was made chief of 
this important division, in which capacity his counsel 
and active aid frequently were requested by other 
agencies of the government and by civilian oi^aniSa- 
tions, and always freely given whatever the sacrifice 
of time and effort on his part. 

This wide experience, together with hia profound 
sense of justice, untiring industry, even temper And 
cheerful optimism, well fitted him for the important 
position of chief of the Weather Bureau, to whidai he 
was appointed on January 31,1934. This was a iu^> 
honor, richly deserved, but it carried with it reapon^* 
bilities, burdens and worries—^worries about meeting 
rapidly increasing demands with a nearly stationiny 
personneL ^ 

Owing to his pleasing personality, gnd^i^ 
Dr* services wore 




H« was aetive m a Itaeoa and was a past 
master of his lodg^; in his church he sang in choir 
and was a vestryman; in scicnco he was a member of 
the I^ational Advisory Committee for Aeronautics 
(ehairman of tlie executive committee and of the sub^ 
committee on meteoroiogioa] problems), International 
Meteorological Organization, International Meteoro¬ 
logical Committee, the Guggenheim Committee on 
Aeronautical Meteorology and of several other organi¬ 
zations and committees of like nature, including tlie 
R<»yal Meteorological Society and the American 
Meteorological Society (treasurer, 1923-1935, presi¬ 
dent, 1938). He also was a member of the Washington 
Philo.sophical Soiuety (treasurer, 1921), Washington 
Academy of Sciences, American Geophysical Union 
(ehairman of the section on meteorology, 1932-1936) 
and fellow of the American Association for the Ad¬ 
vancement of Science. He was a member and fre¬ 
quenter of the Cosmos Club, in which he had many 
close friends. 

In addition to technical articles, he wrote also the 
monograph, ‘^Aerological Survey of the United States,*’ 
1922 and 1926, and Aeronautical Meteorology,” 1925, 
second edition, 1930. 

On October 15,1914, he married Mary Chamberlayne 
Wall, daughter of an Episcopal minister of Berryville, 
Va. He is survived by his wife, one daughter, Buth 
Marguerite, a brother and three sisters. 

W. J. HlTMPHRErS 

RECENT DEATHS AND MEMORIALS 

Abthub Herman Adaus, a consulting engineer of 


New York City, died on September 25 at the age of 
fifty-nine years. 

The Rev. Walter Q. Summers, head of the depart¬ 
ment of psychology at Fordham University, died on 
September 24 at the age of forty-nine years. 

Db. Arthur Stanley Mackenzie, from 1911 to 
1931 president of Balhousie University, died on Octo¬ 
ber 2 at the age of seventy-three years. From 1891 to 
1005 Dr. Mackenzie was professor of physics at Bryn 
Mawr College and was later for a short time head of 
the department of physics at Stevens Institute of Tech¬ 
nology. 

Dr. A. Rosenthal, a neurologist of Jerusalem, was 
killed on September 14 when pussing through Ramleh, 
where vehicles were being stoned. 

Dr. Volkmar KoHLSCfitiTTER, since 1909 professor 
of inorganic and physical chemistry at the University 
of Bern, died on September 10 at the age of sixty-five 
years. 

Nature reports that the Dutch Medical Association, 
the Leyden Faculty of Medicine and the Swuety of the 
History of Natural Sciences of Leyden organized a 
celebration beginning on September 23 to commemo¬ 
rate the two hundred til anniversary of the de^th of 
Herman Boerhaave. Visits were paid to the old St. 
Cecilia Hospital, where Boerhaave gave clinical lec¬ 
tures, his country house “Poelgecst” near Leyden and 
the village of Hardewyk on the Zuyder Zee, the seat 
of the university where Boerhaave presented his in¬ 
augural thesis on July 15, 1693. It is planned to pub¬ 
lish a commemoration volume. 


SCIENTIFIC EVENTS 


THE STANDARDIZATION WORK IN 
PHOTOGRAPHY 

Following a request from the International Stand¬ 
ards, Association that the United States take leadership 
in standardization work in the field of photography, 
the Standards Council of the American Standards 
AsBociation meeting in New York approved the under¬ 
taking. A new committee will be organized represent¬ 
ing manufacturers, distributors and users of photo¬ 
graphic matemla in the United States. Its duties 
will be: (1) To initiate on American Standards Asso¬ 
ciation project on standardization in the field of 
l^hotography under the leadership of the Optical 
Society of America; (2) to take leadership in the 
international project on photography aa well as co- 
«3(p0i;$ting in the work. 

llbe work to be undertaken will include formulation 

4^^ dimensi^^ standards and recommended 


ment of methods for testing, rating and classifying the 
performance characteristics of materials and devices 
used in photography, including its industrial applica¬ 
tions, but excluding cinematography. 

Part of the work of the committee will consist in 
collecting and codifying what has already been done in 
the above fields. For instance, efforts have already 
been made to set up logical and systematic nomencla¬ 
ture in small sections of the photographic field. Con¬ 
siderable progress has also been made by manufacturers 
of sensitive materialB and photographic equipment in 
establishing definite dimensional standards for mate^ 
rials and appliances. The role of the new committee 
in these cafles will be to bring such manufacturem 
gether and obtain agreement so that greater inteir- 
ohangeabilfty may be achieved. 

A detailed outline of photographic problems for the 
new committee’s consideration was read and approved* 
Wl^e some of these are probably not at the present 
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moment ready for attention, others have already been 
the object of considerable study and may be stand¬ 
ardized rather easily and promptly. Many items not 
at present included may be added later orj. 

Work, as at present planned, will affect amateur, 
portrait, commercial and news photog^’aphy, as well 
as process work, aerial photography, radiographic and 
photomicrographic photography, documentary, med¬ 
ical and photonjoehnnical photograpljy. It will also 
include work in the graphic arts and in wired and 
wireless transmission of pictures. 

The field of photogTaj>hy is so broad and diverse that 
the matter of j)ersonnel for the new committee assumes 
unusual importance. Forty organizations arc to be 
invited to appoint representatives. Eleven of these, 
including Federal Government departments, are user 
groups, twelve might be classified aa general interests, 
sixteen are manufacturers of ])hotogrttphic materials, 
and one a distributor organization. The wide scope of 
the work will undoubtedly require that subcommittees 
be appointed to make recommendations as to the desir¬ 
ability and feasibility of standardization within spe¬ 
cific and limited fields. 

AWARDS OF THE LALOR FOUNDATION 

The Lalor Foundation announces its third series of 
fellowship awards which authorizes grants to the 
amount of $25,000 for the academic year 1939-40. 
The amount of each award will be detemiined on the 
basis of the previous training, demonstrated compe¬ 
tence and promise of the candidate as respects his 
chosen field of work. Except under unusual circum¬ 
stances, the amount of the individual award will 
range between $1,800 and $2,500. 

Seven fellowships of the 1938-39 series are being 
currently administered by the foundation, which was 
organized in 1935. The activities of the holders of 
present fellowship awards arc in the fields of bio¬ 
chemistry, cryogenics, the chemistry of enzymes, 
photochemistry and macro-molecular chemistry, and 
the institutions at which the researches are being 
conducted are the University of Upsala, the Univer¬ 
sity of Ijoipzig, Harvard University, the Johns Hop¬ 
kins University, the Massachusetts Institute of Tech- 
nology, the University of Chicago and the University 
of California. 

The awards in the 1939-40 series will be given for 
fundamental research work in any of the various fields 
of chemistry. Support for industrial research or re¬ 
search in applied science is not intended. The awards 
are open to both men and women and can be used for 
work anywhere in the United States or abroad. Men 
and women in academic service who may be on aab- 
haticai leave or other leave of absence are among those 
eligible for appointment. Attainment of the degree 


of Ph.D. or training equivalent thereto is a require¬ 
ment for candidacy. There are no other limitations 
either as respects age or residence. 

In approving the enlarged budget to cover this series 
of prospective awards, the board of trustijes of the 
foundation has had in mind a somewhat more definite 
allocation than in the past of a portion of the funds 
available. 

The official announcement points out that there is a 
growing appreciation of the intimate interrelationship 
that exists between chemistry and the modern science 
of medicine. In this country, there are only a few 
men who, by having both a thorough background in 
fundamental chemical research and a comraensurately 
adequate experience in the biological and medical sci¬ 
ences, are qualified to accomplish the most important 
w'ork in these fields and for whom the attainment of 
outstanding eminence is to be expected. Therefore, 
as respects a reasonable proportion of the Lalor 
awards to be granted, preference will be accorded to 
candidates shaping their careers or carrying on re¬ 
search to accomplish a more effective application of 
the principles and discoverie-s of f)hysical and oiganic 
chcrnistiy upon problems of biochemistry, chemo¬ 
therapy and pharmacology. In the case of awards of 
such character, renewals of the grants for an addi¬ 
tional year or longer will bo favorably considered. 
Time to be spent in acquiring training in the medical 
studies necessary for a thorough understanding of the 
clinical aspects of tlicse subjects will be considered 
acceptable as a part of the plan of work of the 
candidate. 

The qualifications of candidates will be passed upon 
by a Selection Committee consisting of Drs. C. A. 
Kraus, of Brown University; Arthur B. Lamb, of 
Harvard University ; Roger Adams, of the University 
of Illinois; Hans T. Clarke, of Columbia University, 
and the secretary of the foundation. 

Inquiries and requests for apxjlieation forma for 
awards sliould be addressed to C. Lalor Burdick, Secre¬ 
tary, Lalor Foundation, Wilmington, Delaware. Ap¬ 
plications are to be in the hands of the secretary by 
December 15, and appointments will be announced 
early in March, 1930. 

THE BEIT MEMORIAL TRUST FOR 
MEDICAL RESEARCH 

A MEETING of the trustees of tlie Beit Memorial 
Fellowships for Medical Research was held recently 
for the election of fellows and other business. 

As reported in The British Medical Journal the total 
number of fellowships held by full-time workers during 
the year 1037-d8 was twenty-three. The number of 
candidates at the present election was higher than 
usual. Five applied from Canada and three foom 
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Australia* Eeserve funds made it possible to award 
more junior fellowships than are ordinarily given each 
year, and the election of twelve new junior fellows 
brought the total number of those elected since the 
beginning of the trust in 1910 to exactly 200. A fresh 
edition has been printed this year of the Green Book, 
which summarizes briefly the after-careers of each 
fellow and their present position in research. 

The following elections were made: 

Konior Fellowship (value £700 a year).—^David Ezra 
Green, to continue his research on the rOle of vitamin Bi 
in the oxidation of ]>yriivic acicl, and to study a new 
flavin-])rotoin compound in milk (Institute of Biochcni' 
iatry, Ihiivorsity of Cambridge). 

Fourth-Year Fellowship (value £500 n year).-—klyer 
Head Halaman, to continue his research on vaccinia and 
animal pox viruses (Lister Institute of Preventive Modi- 
cine, London)- 

Junior Fellowships (normal value £400 a year).—Geof¬ 
frey Bourne, biochemist, Commonwealth Advisory Council 
on Nutrition, Sydney, N.8.W., 1937, the significance of 
vitamin 0 in th(} endocrine system (department of human 
anatomy, University of Oxford) j Andrew Lawrence 
Chute, experimental studies in metabolism of the brain 
(department of physiology, University College, London); 
Kobort Oswald Lennard Curry, the physiology of speech 
disorders by photographic study of laryngeal movements 
(University College, London); .Tames Frederick Danielli, 
the permeability of normal and donervated muscle to meta¬ 
bolic products and to drugs (Institute of Biochemistry, 
University of Cambridge); John George Dewan, “insulin 
shock “ treatment of schizophrenia by ex]5CTimental 
studies of brain metabolism (Institute of Biochemistry, 
University of Cambridge) ; Catherine Hiding Hebb, the 
effect of thoracic sympathectomy on the activities of the 
lung (department of physiology, University of Edin¬ 
burgh) ; Bernhard Katz, electric excitation and transmis¬ 
sion of impulses in nerve and muscle of animals (depart 
ment of biophysics, University College, London); Jonas 
Henrik Kellgren, painful conditions of the limbs and buck 
(department of clinical research, University College Hos¬ 
pital, London); John James Duncan King, dental caries 
and parodontal disease (Medical School, University of 
Sheffield); Hermann Lehmann, blood sugar in animals 
and iron metabolism in plants (Institute of Biochemistry, 
University of Cambridge); Walter John O’Connor, effect 
of strophanthin on the oxygon consumption of the heart 
(laboratory of pharmacology, University of Cambridge) j 
Harold Scarborough, mode of destruction of vitamin C in 
the human body (clinical and chemical laboratories, Boyal 
Infirmary, Edinburgh). 

THE INDUSTRIAL RESEARCH INSTITUTE 

CtJBRENT industrial research probleniB and progress 
being made in the laboratories in behalf of busineas 
were reviewed at the fall meeting of the Industrial 
Research Institute on September 23 and 24 at Rye, 

IT. y. 

Mauriee HoUaad is acting executive of the institute, 


which is an affiliate of the National Research Council. 
The membership is made up of research executives of 
American industries, who are attempting to put Amer¬ 
ican industrial research on a moriJ efficient business 
basis through surveys and other cooperative effort. 

The program included reports on the progress of 
surveys now being conducted by the institute on the 
construction and control of research budgets, prob¬ 
lems of i)eraonucl, organization and committee recom¬ 
mendations. Robert B. Colgate, of New York, vice- 
president in charge of research for the Colgate-Palm- 
olive-Peet Compiiny and chairman of the executive 
board of the institute, presided. 

The institute was organized last May after a factual 
survey among leading scientific research men promi¬ 
nent in their respenstive fields of industry demonstrated 
both the need and the desire for a cooperative agency 
where common problems of laboratory organization, 
administration and direction could Im* discussed and 
attax^ked. Its headquarters arc at the offices of the 
Division of Engineering and Industrial Research of the 
National RcBcnrch Council at 29 West 39th Street, 
New York, 

The executive committee of the institute held a dis¬ 
cussion of future plans as well as reviews, prelimi¬ 
nary reports and recommendations. The members of 
the executive committee are: H. W. Graham, general 
metallurgist, Jones and Lnughlin Steel Corporation, 
Pittsburgh, who is vice-chairman; 0. A. Pickett, re¬ 
search director, Hercules Powder Company, Wilming¬ 
ton, Del.; Donald Bradncr, director of researcb and 
development, Champion Paper and Fibre Company, 
Hamilton, Ohio; H. Earl Hoover, vice-president, The 
Hoover Company, Chicago; J. M. Wells, vice-presi¬ 
dent, American Optical Company, Southbridge, Mass., 
and G. E. Hopkins, technical director, Bigelow-San- 
ford Carpet Company, Thompsonville, Conn. 

DAMAGE SUFFERED BY THE ARNOLD 
ARBORETUM FROM THE 
HURRICANE 

Dtt. Elmer D. Merrill, professor of botany and 
administrator of the botanical collection of Harvard 
University and supervisor of the Arnold Arboretum, 
writes that in the late afternoon and early evening of 
September 21 the Boston area experienced its worst 
wind storm since weather records have been main¬ 
tained. This was the West Indian hurricane that pro¬ 
ceeded northward along the New England coast. The 
rainfall was relatively slight in Boston, but the wind 
velocities at times reached approximately (87 nulee 
actually reported) 90 miles per hour. Dr. MerrUl 
states that a velocity of 187 miles an hour was recorded 
at Blue Hill Observatory—10 miles southeast of the 
Arboretum—and that the velocity was certainly over 
100 miles an hour at the Arboretum. He states that 



3 ^ 

dthing tw^ty-two years spent in the PhiUppmes, a 
region noted for its numerous destructive typhoons, 
he actually experienced higher wind volooitics only 
two or three times. Naturally large property damage 
resulted, and literally hundreds of thousands of trees 
were uprooted or so badly damaged that they will 
have to be removed and replaced. The Arboretum 
suffered severely. The loss of species, however, was 
almost negligible, as younger plants survived. The 
following gives an account of the damage suffered: 

The storm was intense at 5: 00 p. M- and gradually 
increaBed in vioJenee, The worst damage was done in 
the arboretum between about 5: 30 P. M. and 6: 30 P, M. 
A tour of the grounds at 5: 30 p. m. revealed relatively 
slight damage; for example there wore only throe or four 
trees in the extennive pine grove back of the adininlatra' 
tlon building that wore down or showed signs of weak* 
ening at that time; an hour later nearly all the trees in 
the entire planting were prostrate. The sound of rus- 


tling kaveft, breaking and creaking tiiiiUci WM 

at tijnoB almost deafening* The worst of the stem irai 
over by 8: 00 p. M. 

A hurried survey made early the next morning showed 
that approximately 1,500 trees were eitlier uprooted, 
broken off, or their tops so badly damaged that they will 
have to be removed. Many others were injured, but can 
be saved by judicious pruning. The losses include some 
of the oldest and largest trees in the arboretum, as well 
as some of the rarest ones. Some of the roads were im¬ 
passable, and all paths and roads wore strewn with 
debris, broken branches, and fallen tnuiks. Damage was 
particularly serious in certain exposed areas, notably on 
the slopes back of the administration building, on the 
southeast or exposed side of hemlock hill, where scores of 
century old native hemlocks fell, in the southern part of 
the pinotum, where many of the largest pines, ftrs, and 
spruetis are prostrate, and along the southeast side of the 
Peters hill area, particularly in the collections of poplars 
and oaks. 




SCIENTIFIC NOTES AND NEWS 


The Ameriean Society of Mechanical Engineers an- 
notinces the election to the presidency of the society 
on September 27 of Professor Alexander G. Christie, 
of the Johns Hopkins University. He will assoine 
ofiftce on December 9. 

Dr. WiiiLUM S. Middleton, dean of the Medical 
School of the University of Wisconsin, has received 
the award of the council of tlio Wisconsin State Med¬ 
ical Society. The inscription on the award reads in 
part: "A son of Pennsylvania, twenty-six years an 
educa,tor of physicians and now dean of the University 
of Wisconsin Medical School, distinguished consultant 
end clinician, deviser of the council on scientific work 
of the State Medical Society of Wisconsin, for your 
HOComplifthinentB and lofty inspiration in the teaching 
of students and practitioners, for your quarter of a 
contuiy of public service, and for your outstanding 
influence in the development of a high quality of med¬ 
ical service for the citizenry of Wisconsin.” 

Accordinq to Nature, Dr. Hermann Fink, professor 
of the biochemistry and technology of fermentation 
in the Univei’sity of Basle, has been awarded the 
Scheeie Medal of the Stockholm Cliemical Society. 

H. W. Dickinson, of London, a founder and past 
president of the Newcomen Society of England and 
for thirty years one of the heads of the Science Mu¬ 
seum at South Kensington, was the guest of honor at a 
reception held at the New York Museum of Science 
and Industry on September 28. The gathering fol¬ 
lowed an informal dinner tendered Mr. Dickinson 
the American branch of the Newcomen Society. The 
apeakera included Dr. Frank B. Jewett, president of 


the museum; Charles Penrose, senior vice-presidmJt 
of the American branch of the Newcomen Society, 
and Mr. Dickinson. 

Dr. REiNHOiiD Ruedbnbkrg, consulting engineer 
of the General Electric Company, Inc., in London, has 
been appointed Gordon-McKay professor of electri¬ 
cal engineering at Harvard University, and Dr. John 
Everett Gordon, of Chicago, field director of the In^ 
temationol Health Division of the Rockefeller Foun¬ 
dation, has been appointed professor of preventive 
medicine and epidemiology in the Medical School. 

Db. Viktor Francis Hess, formerly professor of 
experimental physics at the University of Innsbruck^ 
who in 1936 shared a Nobel Prize for his work on 
cosmic rays with Dr. Carl David Anderson, of the ^ 
California Institute of Technology, has joined the 
faculty of Fordham University. 

At Radcliffe College, Harvard University, Dr. Wil¬ 
liam F. Robs, research associate of organic chemistry 
at the Massachusetts Institute of Technology, has be^ 
appointed resident director of the laboratories of 
chemistry, and Dr. M. Gene Black has been appointed 
director of the department of health education. 

In the College of Medimne of the University of 
Vemont, Dr. Harold B. Pierce has been appointed 
head of the department of biochemistry and ootih# ^ 
head of the department of pharmacology, and Ik* 
John E. Davis has been appointed instructor in phi^ 
maoology and biochemistry. 

PaovsBSOB Pbbd E* Foss, bead of the dejbw^ 
of iHvU engineering at Cooper Umoh, 
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rotir^d At his own the end of the last aca- 

docme ^raar. Bay C. Brumfield, assistant ^krofessor of 
oiVil engineering, Las been Appointed acting head of 
the department for 1938-S9. 

Da. Nart E. Rigler^ of the North Carolina Agri¬ 
cultural Experiment Station, has been appointed plant 
physiologist in tlie division of plant pathology and 
physiology of the Texas Agricultural Experiment Sta¬ 
tion, College Station, 

Dr. E. C. Ogwsn, of the Gray Herbarium of Har¬ 
vard University, has been appointed instructor in 
botany at the University of Maine, 

At the University of Cambridge, Dr. A. J. Bradley 
has been appointed assistant director of research in 
crystalJography, and Dr. J, E. Driver has been ap¬ 
pointed university donioustrator in the department of 
chemistry. 

The board of directors of the Herty Foundation 
has appointed Frank Heyward, Jr., state forester, 
field director, and Dr. Charles H. Carpenter, technical 
dirtMitor, to carry on the work in pulp wood develop¬ 
ment of tlie lat(j Dr. Charles H. Herty at Savannah. 
Mr, Heyward has leave of absence from the State For¬ 
estry Department to accept the acting field director¬ 
ship of the foundation. Dr. Carpenter, chief chemist 
of the Horty Foundation Laboratory, has seived as 
executive director since Dr. Herty’s death. 

WinnuM Hudson Bkhney, assistant professor of 
zoology at tht^ University of Vermont, has been given 
leave of absence to become director of the State Fish 
and Game Service, where he succeeds Dr, Russell P. 
Hunter, who resigned recently in order to accept a 
similar position in Connecticut. 

At the Field Museum of Natural History, Dr. 
Francis Drouet has been appointed a member of the 
department of botany. He will have charge of the 
collections of cryptogomic plants. Bryan Patterson, 
assistant curator of paleontology, has returned to the 
museum after spending several months in Europe, 
mining studies of fossil mamma] collections in the 
Museum national d’Histoire naturellc in Paris and 
in the British Museum (Natural History) in London. 
Dr. Julian A.- Steyermark, assistant curator of the 
herbarium, has returned from a collecting trip, during 
which a botanical survey was made of the flora of the 
St Francis River in Wayne County, Missouri. Dr. 
'C, E. Hellmayr, associate curator of birds, who for 
seme years has bean in Vienna, where he has been 
working on the preparation of the “Catalogue of 
Bi):^ of the Americas,” is now in London, where he 
on account of political conditions in central 

hns been appointed incum¬ 


bent of the industrial fellowship established at the 
Mellon Institute by the Elgin National Watch Com¬ 
pany, Elgin, Ill. The research program will cover 
broadly the chemical aspects of technical problems in 
the watch industry. One of the first subje<»tH of in¬ 
vestigation will be watch lubrication. 

Dr. Erma A. Smith, associate professor of physi¬ 
ology in the Iowa State College, has been allotted a 
grant by the Committee on Research of the American 
Medical Association to be used in a study of the effects 
of carbon monoxide ga» on gastro-intestinal motility. 

Elhsworth McSweenkv has become a research asso¬ 
ciate at Battelle Memorial Institute, Columbus, and is 
l>eginnuig a study of organic tin compounds, one of 
several fundamental research pi*ojects financed by the 
institute. 

Professor E. Loewenstein, formerly of Vienna, 
known for liis investigations on the immunology and 
bacteriology of tuberculosis, has taken up work at the 
University of California. 

Dr. Alfred C. Reed, professor of tropical medicine 
in the University of Califoniia, is at present in Europe. 
?Ie planned to visit a number of hospitals in Ijondon 
and to go to Beirut, Damascus, Jerusalem, Cairo, 
Rhodes, Athens, Italy, France, Stockholm, Copenhagen 
and Holland. He is prosident-eleel of the American 
Society of Tropical Medicine, which will meet in 
Oklahoma City from November 14 to 17. 

Dr. Walter Carter, of the Pineapple Experiment 
Station, Honolulu, returned recently after an eleven- 
month tour of the pineapple areas in Africa, Malaya, 
Dutch East Indies, Philippine Islands, Australia and 
Fiji. 

A. H. G. Alston, an assistant keeper in the depart¬ 
ment of botany of the British Museum (Natural His¬ 
tory), plans to visit Trinidad and then to travel aorews 
Venezuela and Colombia to Buenaventura, collecting 
plants for the museum and studying the ferns of 
northern South America. He expects to be away for 
about seven months. On his way he will attend the 
first South American Botanical Assembly, which will 
be held at Rio de Janeiro from October 12 to 19. 

In connection with the recent allotment of funds to 
the Geological Survey by the Public Works Adminis¬ 
tration for A study of strategic metals, D. F. Hewett 
spent the latter part of August in examining tin proa- 
pects and possibilities in the vicinity of Tintou afid 
Keystone, S. Dak. 

Proitobor Jules Drach, of the University of 
Paris, in attendance as the representative of the Paris 
Academy of Sciences at the fifth Congress of AppIM 
Mechanics reoentiy held at the Hassoifiiusetts Institute 
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of Tecfanolog'y^ delivered a course of four lectures 
from September 22 to 26 on “The Logical Integration 
of Differential Equations, with Applications to the 
Equations of Geometry and of Mechanics,” at the Kice 
Institute. 

Lectures will be given at the Uniyersity of Buffalo 
under the Foster Fund by Professor E. M. K. Geiling, 
of the University of Chicago, at the end of October on 
“Recent Trends in Endocrinology” and on “Some 
Biological Adaptations of the Whale,” and during the 
week of November 7 by Professor M. S. Kharascb, 
also of the University of Chicago, on the general sub¬ 
ject, “Chain Reactions Involving Atoms and Free 
Radicals in Solution.” The Foster Fund was given 
to the university by Mi's. Grin D. Foster, in memory of 
her husband, to endow a lectureship in chemistry and 
related Helds. Mr. and Mrs. Foster also gave the uni¬ 
versity Foster Hall, which houses the department of 
chemistry and the School of Pharmacy* 

Sm WiLLJAM Bragg, president of the Royal Society, 
opened the Sir Robert Harlfield Metallurgical Lab¬ 
oratories of tht! department of applied science of the 
Univei*sity of Sheffield on September 14. The new 
ejctensions and improvements, which were built at a 
cost of £30,000, represent the first stage in a plan of 
development for which an appeal for £250,000 was 
made two years ago. Sir Robert Hadfield, cJiairman 
and managing director of Hadfield^s, Limited, Shef¬ 
field, gave £10,000 of the £30,000 required and 
equipped one of the research laboratorie*s at a cost of 
£2,000. He also gave £6,000 for the plans for the 
new foundation. 

The Academy of Medicine of Washington, D. C*, 
held its first autumn meeting on September 28. Dr. 
Philip Manson-Bahr, clinical director of the London 
School of Tropical Medicine, gave an address on “The 
Life and Works of Patrick Manson, Father of Tropical 
Medicine.” Dr. Manson-Balir is the author of a life 
of Sir Patrick Manson. The academy mot this fall 
without one of its members, lost in the Hawaiian 
Clipper tragedy of July the twenty-ninth. Dr. Earl 
Baldwin McKinley was the moving spirit in the found¬ 
ing of the academy. Dr. Harry H. Donually ad¬ 
dressed the academy in tribute to Dr. McKinley, 


Ths Cotton States Branch of ^the American Aaao- 
oiation of Economio Entomologists will hold its 1939 
annual meeting on February 21, 22 and 23, 1930, at 
Tampa, Fla. The Hillsboro Hotel has been selected 
as headquarters, where special rates of fn>m $2.60 up 
have betm obtained for delegates. Due to the over¬ 
crowded condition of Florida cities during the tourist 
season, reservations should be placed early by those 
who expect to attend. 

A MrsatiUKi Minerals Industry Conference, spon¬ 
sored by the Missouri School of Mines and Metal¬ 
lurgy and the Missouri Gk*ological Survey, will be 
held at the School of Mines on October 21 and 22* The 
object of ihe conference, according to Dr. William R. 
Chedsey, director of the School of Mines, is for the 
mutual lw)nefit of the producers of mineral products 
and the service institutions that are aupported by the 
states. It will take the form of the presentation of 
problems of the various mineral industries by min¬ 
eral producers. Dr. II. A. Buebler, of the Missouri 
Geological Survey; S. M. Shelton, supervising engineer 
of the Mississippi Valley Experiment Station of the 
U. S. Bureau of Mines, and Dr. Chedsey will outline 
the services that are now available to the producers of 
minerals in Missouri. 

The Society for the Promotion of Engineering 
Education will hold its annual convention in 1940 at 
the University of California in Berkeley. 

Fellowships in the Medical Sciences, administered 
by the Metlical Fellowship Board of the National Re- 
flearch Council, of which Dr. Francis G. Blake, of Yale 
University, is chairman, will be available for the year 
beginning July 1, 1939. These fellowships are open to 
citizens of the United States and Canada, who possess 
an M.D. or a Ph.D. degree. They are intended for 
recent gra<1uates and not for persons already pro¬ 
fessionally established. Fellows will be appointed at^ 
a meeting of the board about March 1. Applications 
to receive consideration at this meeting must be filed 
on or before January 1, Appointments may begin on 
any date determined by tiie board. For further par¬ 
ticulars address the Secretary of the Medical Fellow¬ 
ship Board, National Research Council, 2101 Constitu¬ 
tion Avenue, Washington, D. C. 


DISCUSSION 


WAR AND SCIENCE 

For a number of months European civilization has 
been making history around sharp curves at high and 
rapidly increasing speed. With brakes ineffective and 
accelerators pushed down to the floor, on September 
14 it appeared to be crashing through the guards and 
about to plunge into the abyss of another world war- 


Then something happened, something unparalleled In 
the history of the world. It began to respond to con¬ 
trol and changed its course to a smoother and safer 
road. 

There were undoubtedly many factors that restrained 
Herr Hitler from precipitating Europe into war. In 
spite of bis 10,000 airplanes and Gemapy'a capacity 
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for producixig more, he may have feared the ultimate 
fitrangling effeote of his opponents* control of the sea. 
Perhaps he remembered that Italy had an army in 
Ethiopia and another in Spain and a long coasl that 
it could not easily defend. Perhaps the announced in¬ 
tent ion of France and Kussia and Great Britain to 
defend Czechoslovakia against aggression sounded in 
his ears like the rumble of a distant storm. He may 
have had a normal humaji ri^aelion fn)m the frenzy of 
his radio address to Germany, In spite of his harsh 
and uncompromising words, he may have heard an 
inner voice that warned him against arbitrarily con¬ 
demning millions of young men to death. The dramatic 
visits and appeals of Mr. Chamberlain may have 
pleased his vanity and softened his heart. The inter¬ 
cessions of the President of the United States may 
have inclined him to a mngnanitnous gesture appro¬ 
priate to a conqueror. All thc»se things and many 
more may have had their effects. 

The supreme influence, however, was the radio ad¬ 
dress of an elderly gentleman to his countrymen and 
to the remainder of civilized mankind. In it there 
was no boasting of irreflistibh; might and preparations 
for w'ar; no attacks on enemies, real or manufactured 
for the occasion; no claiims of great acliievcments or 
promises of them in the future. In aimplicity and 
humility Mr. Chamberlairj explained what had hap¬ 
pened and the si-eps that he had taken in his attempts 
to avoid open conflicts. He descril>ed the sacrifices 
Czechoslovakia liad agreed to suffer in the interests of 
peace. He frankly expressed his fe^rs of the horrora 
of war. With infinite restraint and consideration for 
the opinions of others, he made his nearest approach 
to being critical in his simple statement that he thought 
a certain position of Herr Hitler was unreasonable. 
After the seven minutes of Mr. Chamberlain*« address, 
ranting and screaming and defying their enemies will 
no longer seem appropriate for statesmen in Great 
Britain or in Europe or in America. 

There have been many tuniing points in history, 
most of them marked by great battles. One was when 
the Greek phalanxes at Marathon pierced the ranks of 
the Persian hordes and threw them into confusion. 
One waa when Charles Martel and his army turned 
bock the Saraoens at Tours. One was when the allied 
forces shattered the power of Napoleon at Waterloo. 
And probably a more important turning point in 
human history than any of these was the radio ad¬ 
dress of Mr. Chamberlain, which was, of course, only 
the climax of a series of dramatic events. Like a 
mysterious voice coming through the ether from an¬ 
other world, it plead for tolerance, cooperation and 
the rule of reaaon. It aroused the better nature of 
ixtankind. Mothers in England and France and Ger¬ 
many and Italy and Czeoboslovakia were happier that 
night than they had been for months. A cloud was 


being raised, a new light was shining, and peace in 
Europe was in the making. 

An essential difference between the recent dramatic 
events in Eun)pe and previous turning points in his¬ 
tory is that in this crisis the opinions of the masses 
were an important influence. Tliis was certainly true 
in democratic England. It was true even in Germany. 
The chtiers of the Germans for Mr. Chamberlain, a 
potential enemy but on a peace miasion, can not have 
escaped Herr Hitler, The visits of Mr. Chamberlain 
and his broadcasts, which were carried throughout Ger¬ 
many, liad more profound eiTtjcts than the winning or 
the losing of a battle. For many years, during which 
international relations will probably be established on 
a new basis, the words of Mr. Chamberlain and his 
visits to Gennany and the final compromise of the 
intere.sted parties will he cherished memories. 

These dramatic and gloriously hopeful pages of 
human history could not have been written without the 
miraculous means of transportation and coiunumica- 
tion provided by science. Too often science has been 
charged with being largely res]-K)nsible for the evils of 
mankind and with adding gn^ally to the horrors of 
war. In his presidential address before the British 
Association for the AdvaT>eement of Science, Lord 
Rayleigh refuted those charges. Perhaps a better 
refutation would be a proof that w^ars have not btM!omt* 
more terrible with the advance of science. No one 
who has read of the siege of Jeruwilem or of the Cru¬ 
sades or of the Thirty Years War in Germany would 
maintain such a position. All Avars have caused 
deaths and di.sease and unhealed wounds and starA^ation 
and endlass suffering. Science has saved more human 
life in the past ten years than was destroyed during 
the world war. Science can easily establish the fact 
that the sum total of its effects has been to relieve suf¬ 
fering and save life. And just now its applications 
have been an essential factor in initiating a new period 
in human history. 

It would be naive to assume that the agreements 
reached at Munich were not based in part on national 
jockeying for position. It would be even moi'e naive 
to believe that human hearts have suddenly become 
generous and altruistic. No such miracle has happened 
or will happen for a geologic age. It is true that. 
Czechoslovakia is being dismembered and Russia is 
ignored. Already dictators are strutting as the saviors 
of peace. But the masses feel that they have been con¬ 
sulted, that town meetings have been held on a national 
scale. For at least a generation it will not be easy for 
Europe to become involved in a general war without 
the approval of the humble citizens who would suffer 
because of it. The pattern of negotiation and com¬ 
promise has been set, and the power of a moral prin* 
cipio is again stirring mankind. 

What has all tliis to do with scientista^ Only to re- 
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mind them that they face an opportunity. For years 
they have cultivated cordial international relationships 
among themselves. As I have already written else¬ 
where, science is wholly independent of national 
boundaheB and races and creeds. This is no idle state¬ 
ment. It is a living reality, illustrated in the inter¬ 
national congresses of scientists that are being held in 
large numbers. Last December the American Asso¬ 
ciation for the Advancement of Science passed a reso¬ 
lution calling on the British Assoeialion for the Ad¬ 
vancement of Science and “all other scientific organi¬ 
zations throughout the world to cooperate not only in 
advancing the interests of science but also in promot¬ 
ing peace among nations and intellectual freedom in 
order that science may continue to advance and to 
spread more abundantly its benefits to all mankind.” 

At its recent meeting the British Association passed 
resolutions for closer cooperation with the American 
Association and organized a division for exploring 
the interrelations of science and society. The Amer¬ 
ican Association will not neglect its opportunities to 
moke science and the generous ideals of science more 
important factors in the progress of society. Its age 
and honorable history, its broad interests, which in¬ 
clude not only the natural sciences but the humanities, 
its large and rapidly increasing membership, its obli¬ 
gations to society and its unparalleled opportunity to 
be of service to mankind all inspire its membership. 

F. R, MolTliTON 

OrncK OF THE Permanent Seceetary 
OF THE American Association for 
THE Advancement of Science 

THE WESTINGHOUSE TIME CAPSULE 

So many readers of Science and others have shown 
interest in the questions propounded in my letter pub¬ 
lished August 19 that a brief explanation of how these 
problems were finally settled may be in order. I wrote 
that Westinghouse was desirous of depositing a “Time 
Capsule” on the site of the Kew York World’s Fair, 
containing a “cross section of our time” for posterity 
5,000 years from now. 

The problem contains three major parts: (1) how 
to build a vessel capable of lasting 5,000 years, (2) 
how to leave word of its whereabouts for historians of 
the future and (3) the selection and preservation of 
the contents. There are many subsidiary problems, 
such as protection of the deposit against vandalism. 
Burial 50 feet deep in the swampy soil of the fair site 
is expected to take care of this latter problem quite 
effectively. 

The construction of the vessel was undertaken by a 
Committee headed by M. W. Smith, Westinghouae 
manager of engineering. It was decided that a hard 
alloy of copper would be most suitable. For reasons 


of strength and convenient, a torpedo shape wiNi 
chosen. The Time Capsule, as finally couetruetedt is 
seven and a half feet long and eight and three eigh^ 
inches in diameter. The outer shell consists of seven 
cast segments of Cupaloy (copper 99.4 per cent.| 
chromium .5 per cent., silver .1 per cent.) which is 
temperable to the hardness of mild steel, but has cor¬ 
rosion resistance and electrical charactaristies similar 
to those of pure copper. The a^;inente are screwed 
together hard and sealed with asphalt; the nearly 
invisible joints peened out and the outer surface bur¬ 
nished. 

The inner eiypt, six and a half inches in diameter 
and six feet nine inches long, is lined with an envelope 
of Pyrex glass, set in a water-repellent petroleum 
base wax. This crypt, evacuated, washed and filled 
with slightly humid nitrogen, contains the “cross-sec¬ 
tion of our time.” 

After consultation with librarians, museum authori¬ 
ties and the U, S. Bureau of Standards, it was de¬ 
cided to leave word for the future by means of a 
book, printed on permanent paper in special inks. In 
order that the appearance of this “Book of Record of 
the Time Capsule” might match its permanence, Fred¬ 
eric W. Goudy consented to design it and set a portion 
of the type. A special run of 100-pound book paper 
was made to Bureau of Standards specifications. Sug¬ 
gestions for binding and general treatment were ob¬ 
tained from the National Archives, the New York 
Public Library and other sources. The cover is royal 
blue buckram stamped in genuine gold. The signa¬ 
tures are sewed by hand with linen thread. 

Copit^ of this book will bo sent to selected libraries, 
museums and other repositories throughout the world, 
in the hope that a few will survive in some form for 
the required time. The book contains a message ask* 
ing that it be preserved and translated into new lan¬ 
guages as they appear; a description of the Capsule^C 
contents, and the exact latitude and longitude of the 
deposit as determined by the U. S. Coast and Geodetic 
Survey to the third decimal point in seconds. The 
geodetic coordinates are tied into the survey's na* 
tional network, on which astronomical as well as geo¬ 
detic data are given. In addition, instructions are 
eluded for making and using instruments to locate the 
Time Capsule by the methods of eleotromagnetie 
prospecting. 

That our tongue may be preserved, the book eOn^ 
tains an ingenious “Key to the EngUsh I«nguag^/* 
devised by Dr. John P. Harrington, of the Smithsonian 
Institution. By means of simple diagrams, the 
arities of English grammar are explained; a 
map shows how each of the 33 sounds of 
p3Wohnccd. A .1,900-word vocabulary of 
^ency Englhh,” spelled in tiie ordii^u^ wity 






m 


ph^«tieaUyf ie provided* In itaelf t^e k(^ is bdisved 
td contain all the elements archeologisis of the future 
nviQ need to translate and pronounce 1938 English, but 
to make doubly certain, the Time Capsule itself con- 
taiiiA multilingual texts, a dictionary and a lexicon of 
slang mid colloquial English, 

The third problem, choosing the Capsule’s contents, 
proved the most difficult. It is inconceivable that any 
selection short of a most voluminous burial could ade¬ 
quately represent all tlie enormous variety and vigor 
of our contemporary scene. In making our selection 
wo consulted archeologists, historians, authorities in 
art and literature, editors and many others. Out of 
thousands of snggefitions, we finally chose to include 
some thirty-live articles of common nse, ranging frtim 
a slide rule to a woman’s hat, each selected for what it 
might reveal about us in the archeological sense. 
About seventy-five samples of common materials are 
included, ranging from fabrics of various kinds, 
metals, alloys, plasties and synthetics to a lump of 
anthracite and a dozen kinds of common seeds. 

These material items, however, are only supple¬ 
mentary to a voluminouH essay about us and our 
times, reduced to microfilm. On thret* and a half 
small reels there are reproduced books, articles, maga¬ 
zines, newspapers, reports, circulars, catalogs, pic¬ 
tures; discussing in logical order where we live and 
work, our arts and entertainment, how infoimation is 
diBseminated among ns, our general information, our 
religions and philosophies, our education and educa¬ 
tional systems, our sciences and techniques, our earth, 
its features and peoples; medicine, public health, 
tistry pharmacy, our major industries and other 
subjects. This ‘^Micro-file” comprises more than 22,- 
090 pages of text and 1,000 pictures; a total of more 
than 10,000,000 worda It includes instructions for 
.making, among other things, a motion picture projec¬ 
tion machine. For use with this are three spools of 
newsreel, made up especially by RKO-Pathe I^ictures, 
Inc,, showing about twenty characteristic significant 
or historical scenes of our tiiuefi, complete with sound. 
A magnifier is, of course, included for reading the 
microfilm. Instructions are provided for making a 
full-size reading machine. 

This task of leaving word of our time for “futuri- 
ansi” has been undertaken with a deep sense of our 
responsibility. It could never liave been done were it 
not for the willing help of many men of science, hun¬ 
dred of whom have made valuable suggestions, or 
£^en time and thought to the details of the venture. 

does not permit naming many of them here, but 
twt mention of Dr, Clark Wissler, of the 


Musetim of Natural Histoi^, whose guidance 
jbittb bes^ most valualfie. 



of the will be 


repotted fully elsewhere. Complete lists of the con¬ 
tents and other information will be sent to any one 
interested. It is hoped that this pioneer effort will 
encourage others to deposit even more adequate rec¬ 
ords of OUT day in many places, and at such intervals 
as will provide “futuriaus” with a complete running 
history of their past, our present. 

David S, Youngholm, 
Vice-President^ Westingkouse Electric 
and Manufacturing Company 

THE SALARIES OF MEN OF SCIENCE 
EMPLOYED IN INDUSTRY 

In connection with an investigation of the pecuniary 
rewards of great abilities, 1 have obtained the facts 
for the starred men in the Cattell list of 1935 who were 
employed by business concerns. 

There were seventy-two such men. Twenty-seven 
of them were employed by companies not listed in the 
Treasury rej^ort to tlie Ways and Means Committee. 
Of the others, twenty-nine presumably received leas 
than $16,000 per year, inasmuch as their salaries are 
not reported. But a few may have been on leave of 
absence or not included by some error. This leaves 
sixteen receiving $15,000 or over as shown below, with 
the persons’ reported fields of research: 

$15,000 to 119,091) 4 (chemistry, optics, physics, 

psychology) 

20,000 to 24,999 2 (cheimstry for both) 

25,000 to 29,999 4 (chemistry for three; elec¬ 

trical engineering) 

30,000 to 34,000 1 (chemistry) 

35,000 to 39,999 

40,000 to 44,999 1 (chemical engineering) 

45,000 to 49,999 

50,000 to .54,999 1 (photography) 

55,000 to 69,999 1 (physics and electrical en¬ 

gineering) 

60,000 to 64,999 

65,000 to 09,999 1 (chemistry) 

70,000 to 74,999 1 (chemistry) 

I estimate that ten of the twenty-nine men in these 
companies received $10,000 to $14,999 and nineteen 
of them $5,000 to $9,999. 

Most of the^men receiving over $15,000 have mana¬ 
gerial responsibilities. But some of them ore nearly 
or quite as free as they would be if employed by 
univaraities or philanthropic institutions. I think, 
however, that $21,500 is the highest of the salaries paid 
for work under such conditions. The man receiving 
it has managerial responsibilities, but perhaps no more 
unpleasant or distracting than those of the head of a 
university department or laboratory for pure researcb. 

E. L. Thobnuiks 

TOAOHlUm CoUiMSi 
COLUMBU VimmBtTi 



SCIENCE 


d8, No. nu 


SCIENTIFIC BOOKS 


THE TSETSE FLIES OF EAST AFRICA 

The Tsetse Flies of East Africa. A First Study of 
their Ecology, with a view to their ControL By C. 
F. M. Bwtxnkrtok. With a preface by the Right 
Hon. W. Ormsby-Oore, M.P. Trans. Royal Ento- 
nioJogioal Society of London, Vol. 84, pp. xxxvi + 
679, frontispiece, 22 pis., 7 folded maps, 33 tigs, in 
text. November, ]93(J. £5-10-0. 

The recent tragic death of Mr. C. F. M. Swynnerton 
in an aeroplane neeident recalls the fact that he had 
introduced aerial inspection and photography in his 
work as director of the Tsetse Research Department 
of Tanganyika. Territory with a view to mapping the 
forest and plant assotriations. These ecological asso¬ 
ciations of tJjo African vegetation play a major part 
in determining the location, abundance, breeding, 
feeding and puxmtion areas of the seven species of 
tsetse flies which infest this territt)ry. The ‘‘fly’^ in 
turn plays a dominating role in the human culture 
here and elsewhere in tropical Africa from Senegal 
and the Sudan to southern Rhodesia. 

In Tanganyika the eight species of tsetse fly, the 
sevt^ral species of the blood-parasitizing trypanosomes 
of which they are in varying host-parasito relations, 
the insect vectors, men, cattle, the host of African game 
mammals, birds, crocodiles, snakes, and lizards in 
whose bloods the trypanosomes are variously multi¬ 
plied and on whose bloods the fly selectively to some 
extent and often by reason of hunger feeds, the grass¬ 
lands and varied bush, forest and jungle, the streams 
and lak(?s, and the changing fioason all combine in an 
ecological picture of great complexity and ceaseless 
changes. Man entei-s the picture as the victim of both 
the Rhodesian trypanosome and Trypanosoma gam^ 
biense, causes of the fatal African sleeping sickness. 
His domesticated animals also fall victims to other 
trypanosome infections, notably nagana, the fatal dis¬ 
ease of cattle. His movements and those of his cattle 
attract the flies and spread these vectors and the dis¬ 
ease-producing flagellates into new territories. He 
clears the forest, burns the grasslands And changes the 
habitats of the flies and the wild game whose bloods 
constitute an urifailing reservoir infected by trypano- 
Bomes or ready to be infected at birth or even before 
birth across the placyonta from the infected mother. 
He abandons fly-infested regions, crowds his herds into 
narrower confines, and the resulting overgrazing leads 
to destruction of the plant cover. Soil erosion then 
permanently ruins the region. In recent years the fly 
has been steadily advancing into hitherto fly-free re¬ 


gions in Tanganyika with resulting havoc to the native 
people and tlicir settlements and herds. 

It was Swynnerton's task to discover mcauB of prac¬ 
tical control of vital factors in this complicated picture 
or of local parts of it wliich would save both the liveli¬ 
hood and the lives of tbi^e pastoral and agricultural 
tidbes. It was not a swivel chair job for testing out 
iiatlira,lists’ haphazard guesses but one of tragic neces¬ 
sity on the one hand and limited knowledge and re- 
souj'cifs on tJjc otimr. 

This condensed abbreviated report is rightly desig¬ 
nated as an ecology. Its object has been to find weak 
links in the chain of relations between the hosts and 
the insect vectors of trypanosome infections. To this 
end the natural hiatoiy of the eight species of tsetse 
fly in the rogkm was tlujj’oughly investigated as to the 
plant communities of its vegetational habitat, the feed¬ 
ing grounds, the rent-haunt and the brec<ling ground 
and their respective furnitures. The environmental 
factors, altitmiinal, geological, climatic, soil, humidity, 
temperature and vegetation were also analyzed and 
mapped or recorded. The geographical and local 
habitat distribution was worked out by quantitative 
and statistical methods based in part on systematic 
fly catching by trained native boys, trapping with a 
great variety of traps and baits, and records of sexes, 
weights in relation to hunger, feeding, age and breed¬ 
ing, and seasonal and other changes in the fly popu¬ 
lation. Since the female tsetse fly feeds with reference 
to rey)roduction and develops only a single egg at a ^ 
time, depositing this in the pupa stage in damp sur¬ 
roundings, these statistical investigations have a direct 
bearing on many aspects of the problems studied. The 
complexity of the situatioti is increased by the fact that 
each species has its own distinct pattern of life not 
transferable by analogy or inference to another species. 

The wild game animals play a large role in the 
tsetse drama. The flies follow moving animals; hence- 
game forms not merely a reservoir of infections but 
active vehicles in transportation along forest trails 
and to and from waterholes in the dry season and 
across natural and artificial barriers. Experimental 
evidence shows that sight guides flies to thoir moving 
hosts and that a road to be safeguarded from flies 
from the adjacent bush roust have at least 200 and 
preferably 500 yards on either side cleared of fly^ 
cover. Scent comes into action at shorter distances. 
Mammalian glands were effectively used in baiting 
traps. Scent seems to guide flies to favored species, 
and sex of host or even to favored individuals, The- 
author places litUe confidence in game exterminatims 
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in fly control, as impracticable because of reinvasion, 
difficulties in accomplishment and unreliability in u 
partially settled country. 

This report is itself a suirnnary, and a review must 
bo wholly inadequate in presenting the riches of ex¬ 
periment in laboratory and held, and the extraordi¬ 
narily diverse aspects of the problems discovered and 
attacked. Certain j)ractica] results are enumerated 
and line.8 of endeavor in control tested and judged in 
the light of results. A few of tlie significant conclu¬ 
sions arc as follows: Each species (jf fiy and each biotic 
area must he studied in detail before control measures 
should be undertaken. In studying the problems each 
suggestion arisiiig from observations in the field was 
examined as to its feasibility, practicability, ditficulticH, 
cost and elTectiveiu*Hs, tested in th<^ laboratory and on 
a sniall st^ule in the field, and then on a control basis. 
As a results of such studies recommendations are made 
for cessation c»f annual burning of the bush by the 
cattle-grazing natives, the building up of fiy barriers 
by native bush, preferably evergreen, which are trav¬ 
ersed slowly if at all by the fly, clearness of infested 
fiy territory by native settlement, control of plant 
associations and methodical trapping of flies of certain 
species in certain temtories till they are so reduced 
in numbers that human occupation can continue. 
Roads through fly country can l»e made safe by clear¬ 
ing, and fly concentrations can he isolated in like 
manner. In general tlie author favors i)olieies of con¬ 
trol by knowledge of the ecological factors most ac¬ 
cessible to economical change and most potent in each 
eeologic niche in reducing the mass of the tsetse inenaco 
below the level of human disnster. Extermination is 
out of the question. Even then the enormousneas of 
the task for tropical Africa is appalling. 

As an example of i)racti<jal ecological investigation 
and resulting control measures this investigation is out¬ 
standing in its magnitude, scope and accomplishments. 
It is a far-sighted, wide-visioned and skilfully operated 
attack upon one of the most tragic, complex, intricate 
and perplexing problems in i)arasitic ecology fiicing 
human civilization in a great continent. 

One encouraging feature is the tribute paid to native 
helpers for their industry, faithfulness and inventive¬ 
ness in attacking these problems. 

Charlks a. Koi^id 


TELEVISION 

Electron Optics in Television. By I. Q. Maloff and 

D. W. Epstein. McG raw-1 Till Book Company. 

WiTEREAS it might seem that electron optics in tele¬ 
vision was a rather specialized subject, of interest to 
communication engineers rather than to ])hysioists, the 
book is of somewhat broader scope than is indicated by 
its title. 

Ill the first 40 i)ageH of introduction, the authors give 
a good review,of current cathode ray television tech¬ 
nique, with particular emphasis on various scanning 
and viewing devices. They then develop the subject of 
electron optics. First they consider the emission of 
electrons from various sources. The treatment is clear, 
and this portion of the book might form a u.seful text 
for teaching. The next subject to be connidered is the 
analogy between electron optics and light. There fol¬ 
lows a detailed treatment of electron optics, covering 
the trajectories of electrons in fields of various geom¬ 
etries. Electrostatic lenses and the defects and aber¬ 
rations wliich these show are discussed at some length, 
as well as the techniques used to overcome these errors. 

Then, deflection of electrons in magnetic fields and 
various types of magnetostatitj lenses and focus.sing 
are described. This discussion of electron optics is 
unusually complete, arid will, no doubt, be of value 
to all physicists dealing with electronic or molecular 
beams, be they in mass Bpo(‘trogni|)h8, (jyclotrons or 
Van de Graaf generators. 

The second portion of the book deals with the tele¬ 
vision cathode ray tube itself. First, the elcMitron gun 
is described, and the deflection of the beam, the types 
of lummest^ent screens and various ratings and classes 
of tubes. Finally various accessories are explained, 
most of which are circuits for special purposes, such aa 
relaxation oscillaloi's, impulse generntors, multivibra¬ 
tors and driving circuits. The final chapter will seem 
to many physicists to be a leather eleraout.ary discussion 
of vacuum technique. The second portion of tlie book 
is more specialized and perhaps not of as great interest 
to physicists generally as the first. Throughout, the 
figures are clear, and the book will make a useful 
addition to a physics library. 

S. A. Koupf 

BARTOn BKBKARCH FOirNOATION OF THE 
PRANKUN iNSTlTXrTE, 

SWARTHMORE, Pa. 
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THE RESEARCH COUNCIL ON PROBLEMS 
OF ALCOHOLi 

Thk American Association for the Advancement of 
Science^ through its permanent secretary, Dr. F. H* 
Moulton, made on October 3 the first public announee- 

f Press release from the office of the permanent socre* 
taty of American Association for Ihe Advancement 
9f B^Oe. 


ment of a new approach to the liquor problem through 
the launching of an associated organization known as 
the Research Council on Problems of Alcohol, the pres¬ 
ent membership of which includes nearly 100 distin¬ 
guished scientists and educators from various sections 
of the country, as well os a group of citizens prominent 
in public and industrial life. The plan of the council, 



it iB stated, is to make a ^^horough, unbiased and 
strictly scientific invostigatioti of the problems related 
to the control of alcoholic beverages and to seek solu¬ 
tions through a program of unprejudiced research and 
education/’ Dr. Moulton stated that this program is 
regarded as ranking in importance with the symposia 
sponsored by the association on suclv problems of pub¬ 
lic health as cancer, tuberculosis, leprosy, syphilis and 
menial health. 

Dr. Karl M. Bowman, director of psychiatry at 
Bellevue Hospital and professor of psychiatry in New 
York University, is chairman of the fifteen-man ex¬ 
ecutive committee, of which ten are required to be 
scientists. Dr. Hans T. Clarke, professor of biochem¬ 
istry, Columbia University, is chahman of the scien¬ 
tific committee, while Willard E. Givens, executive sec¬ 
retary of the National Education Association, has been 
elected chairman of the educational committee. Dr. 
Moulton is secretary. Other executive committee ap¬ 
pointments are: Dr. Luther Oulick, professor of gov¬ 
ernment, Columbia University, and director of the 
Institute of Public Administration; Austin H. Mac- 
Connick, commissioner of correction of the City of 
New York; Dr. Nolan D. C. Lewis, professor of psy¬ 
chiatry at Coliimbia University; Dr. Winfred Over- 
holser, superintendent, Saint Elizabeth’s Hospital in 
Washington, D. C.j Dr, A. T. Poffenberger, professor 
of psychology at Columbia, and Albert W. Whitney, 
consulting director, National Conservation Bureau. 

Dr. Harry H. Moore, formerly director of the 
Committee on the Costs of Medical Care and public 
health sociologist in the United States Public Health 
Service, has been chosen as director of the council’s 
activities, with headquarters in New York. 

Dr. Moulton emphasized “the extreme care with 
which the membership of the council had been limited, 
during its twelve-month organization period, to out¬ 
standing scientists and educators who are acknowl¬ 
edged leaders in their various fields.” Members of the 
executive committee of the American Association for 
the Advancement of Science are ex-officio members of 
the council, including the present president, Dr. Wes¬ 
ley C. Mitchell, professor of economics at Columbia 
University, well known as a social scientist. The close¬ 
ness of the tie-up of the Research Council to the asso¬ 
ciation is evidenced by the provision that all funds of 
the council shall be administered and disbursed by the 
association. 

Details of a 21-page outline of the program wore 
outlined by Dr. Bowman. They included a six-point 
premise, of which the highlights were as follows: 

Prohibition was not successful. A large army of law 
enforcement officers with funds totalling many millions 
of dollars was not able, from 1920 to 19a3, to prohibit 
the sale and use of alcoholic beyeragea. Bepoal has 


been fluceessfuU Bxoesses imd abnaes are evident to alL' 
Under both prohibition and repeal, lUooholie bevora^, 
when used un^visely, have caused inefffieiency, disease and 
death. 

At least two specific evils are recognised both by the 
'^weta*' and *Mrya.” These are alcoholism and htj^- 
way accidents due to the use of alcohol. In respect to 
many other aR|)eets of the alcohol problem, there is a 
chaos of opinion. There is danger of hasty and unwar¬ 
ranted decisiorifl in respect to the legnl control of the 
liquor business. 

The outline refers to the aolution of the alcohol 
problem as one of the major perplexities of our civili¬ 
zation. It continues: 

On top of all the intrinsic difficulties of the situation, 
there have been superinjposed emotional and political 
elements that have produced still further complications. 

It has bocojuo evident that nothing cun bo accom¬ 
plished by the application of main force. If we are to 
find a way out, it can be only through the development 
of a complete factual basis on which can lie built some 
effective plan of action. The main and primary objec¬ 
tive of the Befwmrch Council on Problems of Alcohol is 
the development of such facts; the secondary objective 
is to make these facts available to the public in such a 
way that they will do the most good. Since the develop¬ 
ment of facts is essentially a scientific procedure, the 
personnel of the Council will be predominantly made up 
of persons who are working in the field of science. To 
these will be added such others from the fields of educa¬ 
tion, business and public life as will be able to assist in 
currying out the secondary objective. 

What does science say about abstinence and prohibi¬ 
tion f Hero are two controvorsiul questions which make 
the task of any agency dealing with them an extremely ^ 
difficult one. In such a situation society is fortunate if 
it can turn to the scientist. The scientific attack on the 
problem of alcohol here outlined does not imply a com¬ 
mitment on the part of the scientist, or of any one else, 
to either the present or ^^dry” position. Tl^ 

scientist believes that if an adequate body of factual 
data is made available and diseossed fully, without heat 
or prejudice by men and women of intelligence, ^itegrity 
and leadersliip, the right solution of these two 
may then be evolved- Whether truth, as revealed by 
enee, points Uie way to abstinence for the individual tijthfi 
prohibition for society, or to moderation for thh iodl^ 
vidual and to some other form of control for society, oir 
to a modification or combination of one or more of th^ 
policies, it will be the right solution for the time ahd 
place in which we live. 

Briefly summed up, the Research Cotmeil defiuw 
field of action in the following platform: 

The Council will conduct research, arrive at eoncltudc^ 
baaed on research, present the facts in suitable fpniilib ' 
interested groups, and encourage intolHgent 
the facta, . , . , ‘ 

_ 'not arrive at .eofieltjlkw 
' aeanthptiioi^,: or: prejudiced. / o^iiiioa, v i 
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lobliy lar liquor oontrol litwa^ oi^ piurtioiiMite hi 
lioiiUc^ oanqiBigns. 

Enlarging on tlio above definition, the program con¬ 
tinues: 

In attacking the problom of alcohol, there are throe 
stages—research, education and control. While present 
conditions are unsatisfactory to all intorests, and while 
many persons would like to *'do something” about the 
problem at onco, science says that to proceed without a 
sufficient body of factual material might load to grave 
mistakes. 

A well-organised body of facts is needed in regard to 
(a) the effects of alcohol on the individual, (b) the 
effects of alcohol on society and (c) the effectiveness of 
various moosures of industrial and legal control which 
have boon attempted or which may be proposed. When 
the facts have been ascertained, through resoarch, two 
kinds of remedial measures may then be developed—edu¬ 
cational measures and measures of control. 

Education as to the effects of alcoholic beverages on 
the individual and on society is approved by both wets 
and drys. It must be carried on among both young 
people and adults. With tho enactment of prohibition, 
in most comm unities education about alcohol practically 
stopped, Pro])ugaiida—both wet and dry—took the place 
of ed\ication. Now education must l>e strictly scientific; 
instruction must be given without prejudice, emotion or 
moralizing. Law enactment and hiw enforcement ageii 
cies need scientific knowledge regarding all aspects of 
the problem. Such knowledge obviously is essential to 
the development of effective governmental controls. 

As to measures of control, when the biological facts 
about alcoholic beverages are ascertained and dissemi- 
jxated among the people, they will tlien be in a better 
‘ position, as individuals, to exercise self-control. When 
all the facts, biological and sociological, are placed be¬ 
fore the various agencies rosponsiblo for the social <jon- 
trol of tho liquor business, society may then be more 
justified than it has been in the past in expecting them 
to develop effective industrial and legal controls. 

TbBi the results of data secured to date by previous 
scientific research will not be overlooked and wasted is 
assured by the following provision: 

/the OouHciPs policy provides for the integration of 
the results of all studies. In outUning its program of 
research, the Council will take into account other ade^ 
qimte studies in the field which have already been con¬ 
ducted, which may be contemplated and which may bo 
under way; and it will assign each of its own studies, 
eo far 03 is practicable, to other research agencies, such 
^ ue universities, hospltalfi and professional organizations. 
S’inaUy, it will constantly seek to integrate the results of 
aU stt^es for tho purpose of resolving contradictions, of 
^ 1^9 tifups in existing knowledge, and of making avail- 
a reasonably complete and welborganized body of 
4«ta in a form which will assure its usofnlneas. 
the findii^s Of the various ^udiofi are favor- 
^ the nkc of olooholio beverages. 




Members of tho Scientific Committee, in addition to 
Dr. Clarke, are: 

Philip Bard, professor of physiology, tho Johns Hop¬ 
kins University; Walter B. Cannon, professor of physi¬ 
ology, Harvard Univoraity; Alan M. Chosney, dean, 
Bchool of Medicine, the Johns Hopkins University; Edwin 
G. Conklin, professor of biology, Princeton University; 
Thomas B, Crowder, director, Department of Sanitation 
and Surgery, Pullman Company; Frederick P. Gay, pro¬ 
fessor of bacteriology, Columbia University; Prank B. 
Jewett, president, Bell Telephone Luboratories; Norman 
Joliffe, Bellevue Hospital, New York; B. K. Mnrsliall, 
Jr., professor of pharmacology^ tho Johns Hopkins Uni¬ 
versity; George B. Pegram, professor of physics, Colum¬ 
bia University; Charles R. Stockard, professor of anat¬ 
omy, Cornell University; Edward A. Strecker, professor 
of psychiatry, University of Pennsylvania; Warren T. 
Vaughan, physician, Richmond, Virginia; C. H. Watson, 
medical director, American Telephone and Telegraph Com¬ 
pany; Willis B. Whitney, vice-president in charge of 
research, Gcnerttl Electric Company. 

Additional members of tlie Council are: 

Anton J, Carlson, professor of physiology, University of 
Chicago; Ray Lyman Wilbur, president of Stanford Uni¬ 
versity; J. McKeen Cattell, editor, Tho Science Press; 
Walter M, Dickie, director of public health, State of Cali¬ 
fornia; Charles H. Durfee, psychotherapist, Wakefield, 
Bliode Island; Vincent du Vigneaiid, profeasor of biochem¬ 
istry, Oornoll University Medical College; Poster Kennedy, 
professor of neurology, Cornell University; Eugene Opie, 
profo«sor of pathology, Cornell University; Harlow Shap- 
ley, professor of astronomy, Harvard University; Wilson 
G. SmiUie, professor of public health, Cornell IJuivorsitj; 
M. H. Soule, professor of bacteriology, University of 
Michigan; John Sundwall, president, American Associ¬ 
ation of School Physicians; H. E. Himwieh, profoBsor of 
physiology, Albany Medical College; Arthur H. Compton, 
professor of physics, University of Oicago; Otto P. 
Goicr, chief medical officer, Cincinnati Milling Co.; 
Clarence M. Hineks, general director, National Committee 
for Mental Hygiene; Esmond B. Long, director, Henry 
Phipps Institute; B. A. Millikan, chairman, Executive 
Council, California Institute of Teelmology; Stuart 
Miidd, professor of bacteriology, University of Pennsyl¬ 
vania; Bernard Sachs, neurologist, New York; W. A. 
Sawyer, medioal director, Eastman Kodak Company; 
Loyal A. Shoudy, chief modicul officer, Bethlehem Steel 
Company; C. V. Weller, professor of pathology, Univer¬ 
sity of Michigan; Beginald M. Atwater, executive sec¬ 
retary, American Public Health Association; George 
Howard Gehrmann, medical director, £. I. du Pont de Ne¬ 
mours Oo.j Mclver Woody, physician, Standard CHI Com¬ 
pany of New Jersey; John L. Bice, commissioner of 
health, City of New York; Adolf Meyer, psychiatrist-in¬ 
chief, the Johns Hopkins Hospital; Howard Funk, prin¬ 
cipal, Junior High School, Bronxville, N. Y.; Fred J. 
Kelly, chief, Division of Higher Education, U. 8. Office 
of Education; Dnniel Prescott, professor of education, 
Rutgers Unitepsltyi Homer P. Bainey, director, Ameri^ 
ean ToUth OommiesioU of the American Couneil on Bdn- 
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cation; Thomas D. Wood, chAiman, Joint Committee on 
Health Problems in Education, National Education Asbo- 
elation and American Medical Association; Willard W. 
Beatty, director of education, U. 8. Office of Indian 
Affairs, rocontly president, Proftrosaive Education Associ¬ 
ation; Prank P. Graham, president, UniverHity of North 
Carolina; R. A. Kent, president, University of Louis¬ 
ville; Roy G. Itoas, general secretary, International Coun¬ 
cil of Religious Education; Donald J. Cowling, president, 
Carloton College; F. L. Bishop, Highway Education 
Board; John Q. Rhodes, president, AHSOciation of Motor 


Vehicle Admlnistnitors; Roger William Biis, public rela¬ 
tions counael; W. Roy Breg, executive secretary, Allied 
Youth; Thomas H. MacDonald, chief, United States 
Bureau of Public Roads; Russel E. Singer, general man¬ 
ager, Anuu'ieau Automobile Associotion; Snmuel Thorne, 
attorney; Thomas D, Thachcr, attorney; Percy Jackson, 
iittomey; Harold B. Hoskins, vice-president, Cunnou 
Mills, Inc.; Edward W. Freeman, vice-president, Suchar 
Process Company; Edwin C. Jameson, ])resident, Hamil¬ 
ton Fire Insuritnce Co.; Graham Edgar, vicc-prcHident, 
Ethyl Gas Corporation. 


SPECIAL ARTICLES 


INFLUENCE OF ADRENALECTOMY ON 
ANTERIOR PITUITARY KETO- 
GENESIS IN RATS 

In 1934 Long and Lukens^ first described experi¬ 
ments revealing that adrenalectomy produces a marked 
reduction in the ketone body excretion of the depan- 
creatized cat. Since then a number of investigators 
have reported that adrenalectomy similarly affects the 
ketonuria consequent to phlorhizin intoxication/'* 
pregnancy,® l!astiiig® and the administra tion of extracts 
of the anterior pituitary gland.®'* This reduction in 
ketonuria has been attributed to a decrease in ketone 
body formation consoquoiit to the removal of the 
adrenal cortex. However, several other interpreta¬ 
tions of the decrease in ketonuria are possible without 
having recourse to the hypothesis that the adrenal 
cortex, or its hormone, is essential for ketogenesis. 

The obamwation made incidentally by MacKay and 
Barnes® that the adrenalectoraized rat may develop n 
ketoneinia after the administration of an extract of 
the anterior pituitai-y gland suggested to us that the 
adrenals may not be essential to tlie ketogenic activity 
of anterior pituitary extracts. For that reason, a 
series of studies Avas started to investigate more closely 
the blood and urinai-y ketone bf)dy content of normal 
and adrenalectomized animals treated witli a crude 
extract of the anterior pituitary gland. 

Rats were adrenalectomized forty-eight hours before 
the administration of a crude extract of beef anterior 
pituitary glands (A.P.E.), and were given normal 
saline “ad lib” during the interAml. No attempt was 
made to maintain these animals for periods longer 
than forty-eight hours before administering A.P.E., 
since we did not desire the secondary effects of an 
adrenal insufficiency to interfere with effects attribut¬ 
able to the absence of the glands per ae. All animals, 
normal and adrenalectomized, wore fasted for seven- 

iC. N. H. Long and F. D. W, Lukena, Science, 79: 
569, 19.'14. 

»G. Evans, Am. Jour, Physiol^ 114: 297, 1936. 

8 E, M. MacE^y and R. H. Barnca, Am. Jou/r. Thyniol.. 
118: 184, 1937. 

< E. G. Fry, Endocrinologyj 21: 283, 1937. 


teen hours before the injection of A.P.E. subcu¬ 
taneously and of saline intraperitoneally. Following 
the injections, the urine wms collected for eight hours 
and its ketone body content determined by tiie method 
of Van Slyke and Fitz. At the end of the eight-hour 
period, the animals w'cre bled from the aorta and the 
blood ketone body content was determined by the same 
method. 

Our data, summarized in Table I, indicate that in 
the absence of the adrenal glands, A.P.E. administra- 

TABLE I 


Experimental 

group 


Normal. 

Adi*cu»3ectomize(l . 





Blood 

Urine 




hetoncH* 

ketones* 

No. 

of 

ratH 

Averaa^ 

weight 

gmH. 

Fasted 

hours 

8 hours 
after 
A.P.E. 

S hours 
after 
A.P.E. 



mgtn 
per cent. 

mem per 
100 gm 


20 

IKl 

17 

18.2 

5.9 

17 

163 

17 

23.0 

0.9 


• ExpresHod as acetone. 

tion is relatively ineffective in producing a ketonuria; 
an observation which is in accord wiil\ that of others. 
However, the blood ketone body content indicates no 
apparent disturbance in the ability of adrenalectom- 
jzed rats to manufacture these substances. In fact, 
if anything, the blood ketone content of the adrenal¬ 
ectomized rata is greater than that of the normal 
iiniinais. That of the adrenalectomized ruts is 5.7 mgm 
per cent, higher than tlmt of the normal group, the 
ratio of the difference of the means to the standard 
error of this difference being 2.53. 

One possible explanation of these data is that pre¬ 
sented by MacKay and Barnes,who postulated that 
adrenalectomy results in an increased ketolysis, which 
in turn is responsible for the decrease in ketonuria. w 
However, the fact that the blood ketone content is at 
least as great in our adrenalectomized animals as it is 
in the normal group makes it obvious that irrG8i)eotive 
of whether ketolysis is or is not increased, the acme 

B E. M, MacEay and E. H, Barnes, Am. Jtmr, 

122: 101, 1988. 
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degree of ketoouriii should occur in both instances. 
Since a deci'eased ketoiiuria occurs in adrenalectomijzcd 
animals and since ketogenesis apparently is undis¬ 
turbed, kctolysis cun not be regarded as the factor 
responsible for the decreased ketonuria. 

A more plausible explanation for the discrepancy 
between the ketone body excretion and the blood 
ketone level is that following the removal of the 
adrenal glands, the renal threshold for ketone bodies 
is markedly increased. Thus, even with identical blood 
ketone levels the atirenalectoiuized animal will excrete 
leas ketone bodies than will the nonnal. This is in 
acconl with the observations of many investigators 
who have demonstrated that adrenal insufficiency is 
characterized by marked abnormalities in renal func¬ 
tion,*^ and hence it is not surprising that these renal 
disturbances manifest themselves by an inability of the 
kidney to maintain its normally low threshold for 
ketone bodies. 

Our data suggest the conclusion that the adrenal 
gland par sc is not ess(?ntial for the ketogeriic activity 
of extracts of the arderior pituitary gland and that 
an inercose in the renal threshold for ketone btwlies is 
resporisible for the decreased ketonuria observed in 
the adrcnalectomized animals treated with A.P.E. 
However, this dws not exclude the possibility that in 
lute stages of adrenal insufiiciency secondary changes 
in liver function ensiu*, with a consequent decrease in 
ketog(!nesis, Thes(! and other studies will be published 
in greater detail elsewhere. 

I. Arthur Mirskv 

Ketabolic Laboratories, 

Institute rou Medical Research, 

The Jewish Hospital, Cincinnati, Ohio 

THE CHEMICAL NATURE AND NOMEN¬ 
CLATURE OF CHOLINE DERIVATIVES 

Considerable confusion exists as regards the nomen¬ 
clature and understanding of the chemical nature of 
eoznpoiimis of the choline type. Choline is an organic 
honiologue of ammonium hydroxide, but the name sug¬ 
gests an amine. Perhaps bt^causc of this inappropriate 
OIL 

\+ 

CII^N—OIL—CU,OH [OH]- 



name it is not generally appreciated that choluie, like 
tetramethylammonium hydroxide, is a very strong 
base, comparable witli the caustic alkalies. Like 
* sodium hydroxide, choline reacts with hydrochloric 
acid to form a chloride, a term which should be used 
in pi*eferenoe to ''hydrocliloride/' Like sodium chlo¬ 
ride, in aqueous solution the chloride salt of choline 
is neutral in reaction and dissociates into cations and 

<A* Orollman, ^'The Adrenals,^' pp. 170 and 180. 
WiHlams and Wilkins Company, Baltimore, 1930. 


anions. Strictly speaking, choline salts should no 
more be termed “choline’' than should sodium chloride 
be referred to as “sodium,” or ammonium chloride as 
“ammonium.” The U*rm “choline hydrochloride” is 
incompatible with the structure of this “onium” com¬ 
pound and the use of such terminology (by research 
workers and manufacturers) contributes to the er¬ 
roneous idea that the chloride salt contains loosely 
bound hydrochloric acid W'hich should be neutralized 
before biological use. It is obvious that these com¬ 
ments apply equally forcibly to the various derivatives 
of choline such as acetylcholine, “mecholyl,” etc. 

Ordinary nitrogenous compounds containing tri- 
(CO)valent nitrogen form “salts” with hydrochloric 
acid by the addition of the hydrogen ion through a 
covalent link (shared electron doublet), making the 
molecule a cation and enabling it to hold the chloride 
ion by electro valency. Such “salts” are termed hydro¬ 
chlorides, although the nomenclature appears to liave 
no justification except that of common usage, for 
“salts” with other than simple halogen acids arc not 
so designated, for example, codeine phosphate, strych¬ 
nine nitrate, etc. 

In compounds of the choline type the four-covalent- 
one-elcctrO'Vahmt state is constant, an anion being 
ever present, whether it be hyilroxidc, chloride or 
bicarbonate. Substances of this typ(‘ are classified aa 
onium compounds and the names of the salts are 
derived in the same nmmicr as arc those of sodium 
h 3 ’droxif}e; for example, choline chloride, trimethyl- 
P-hydroxyethylarsouium bromide, tettamethylphos- 
plionium sulfate, etc. 

The importance of the charged nitrogen atom is 
evidenced not only by derivatives of choline, but also 
by such biologically significant compounds as vitamin 
Bi and the nicotinic acid amide portion of the eocn- 
zyine system. 

The nomenclature of the biological oxidation prod¬ 
ucts of choline is unfortunate. Betaine aldehyde, the 
primary product of oxidation, has a particularly unde¬ 
sirable name, since it implies tliat the compound pos- 

OU, H 

V / 

[ OH ] - 

on/ \ 

sesses the properties of a betaine, which is not the 
case. In aqueous solution betaine aldehyde and its 
salts are electrolytes, dissociating into cations and 
anions. 

The name. “betaine” (pronounced be' td in) is 
generically applied to a large group of compounds 
having a zwitterion structure similar to that of the 
compound termed betaine specifically, the latter being 
the secondary oxidation product of choline. 
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In the case of betaine the hydrocliloric acid salt is 
usually referred to as betaine hydroclj.loride, and with 
a great deal more justification than in the case of the 
chloride salt of choline or of the so-called hydro¬ 
chlorides of alkaloids, etc. Inspection of the zwit- 
terionic nature of the hydrochloric acid salt of betaine 
CH« O 

\+ / 

CH„—N—OHs—C [Cl]“ 

\)- 1H]+ 

indicates that the hydrochloric acid is loosely bound; 
in fact the hydrochloric acid may be titrated as free 
acid. Pure crystalline betaine hydrochloride may well 
be used as a stable source of standard hydrochloric 
acid; doubtless other stable, crystalline salts of betaine 
might be used as standards for other acids. 

The present confusing nomenclature might be 
avoided by the use of the cumbersome, but adequately 
descriptive, chemical names, or by the introduction of 
a more logical system of common names, preferably 
based on the familiar term “choline” as the root. Since 
the names which h^ve been proposed so far fail to 
indicate the onium structure of the compounds, Pro¬ 
fessor Austin M. Patterson has suggested (in a per¬ 
sonal communication) the name choHnium for the 
choline cation; this would permit the use of the terms 
cholinium hydroxide, cholinium chloride, acetykho- 
linium bromide, etc., for the salts and derivatives. In 
such a system betaine aldehyde might become aldo- 
oholiuiura hydroxide, a name which indicates its prop¬ 
erties, and betaine aldehyde chloride, aldo-cholinium 
chloride, a term which" suggests its chemical and 
physiological relationsliips. The root uaVne cholonium 
would api^ear tliooreticalJy more sound, but might be 
accepted less readily, since the relation to the term 
now in common usage is less easily recognized. A 
satisfactory name for betaine itself is not easily found, 
its carboxy group being difficult to indicate (carboxy- 
choliniuni, according to the international system, would 
indicate the replacement of a hydrogen of the choline 
cation by a carboxyl group); betainium is the only 
root name which would appear applicable, and this is 
far from satisfactory. 

The writer will welcome suggestions and comments 
on this or other systems of nomenclature for the 
choline compounds. Professor Patterson has sug¬ 
gested that if the workers in this field should arrive 
at definite proposals regarding terminology, these pro¬ 
posals might be presented to the American committee 
on biochemical and organic nomenclature of the Inter¬ 
national UnioiL 


The author wishes to express his appireoiation 
the advice and suggestions of Professor Austin M- 
Patterson, Professor C. P. Cori, Profesor H. T. Gra¬ 
ham and Dr. T. 11. Jukes. 

Ajrnold DkM. Weloh 

WABItlNGTON UNTVEaaiTY 

School or Medicine, 

St. Loltis 

BIOLOGICAL DETERMINATION OF VITAMIN 

B, (THIAMIN) IN RHIZOBIUM TRIFOLH 

While studying growth factor requirements of the 
nodule bacteria, it became desirable to determine the 
ability of the organisms to synthesize vitamin Bj, 
Since only minute amounts of cellular material wore 
conveniently available, feeding experiments were im¬ 
practical. The situation required a rapid biological 
assay, applicable to small quantities of ordinary cul¬ 
ture media. 

For this purpose, a quantitative method was de¬ 
veloped, which is an application of Knight^a^- “ demon¬ 
stration that, under suitable conditions, the growth of 
Staphylococcus aureus is proportional to the amount 
of vitamin present in the medium. The base 
medium employed for the estimation of vitamin B^ 
is similar to that of Knight^' ® and Fildes,^ but with the 
sub-stitution Of casein hydrolysate for gelatine hydroly¬ 
sate or known amino acids: 

Acid hydrolyzed casein . 20 ml (equivalent to 0.4 gm 

Merck’s casein) 

Dipotassium phosphate .. 0.5 gm 

Glucose . 0.3 gm 

Oysteino, HCl .. 2.0 mgm 

Nicotinic acid .- 0,02 mgm 

pH~7.0 

Distilled water to 50 ml 

Five ml amounts of this medium are tubed, and sufl- 
cient distilled water added so that together with the 
addition of the test material, the final volume is 10 ml. 
The medium is autoclaved one hour at 15 pounds, 
vitamin Bx additions being made under aseptic condi-^ 
tions after sterilization. 

A trace of growth from a nutrient agar culture is 
suspended in 10 ml water (approximately 100,000 bac¬ 
teria per ml), one drop of which is used for inocula¬ 
tion. No growth occurs in the base medium. How¬ 
ever, as jfiiown in Fig, 1, in the presence of as little 
as .00005 micrograms per ml of vitamin Bj, detectable 
growth results, the amount of growth increeaiug ^ 
rapidly with higher concentrations of the vitamin to 
.001 mierograms per ml. Growth is determined aft^ 

1B. C. J, G. Knight, Frit Jowr. Saapt. Path,, ld:i 
320,1086. V^: rV 

sr B. C. X G. Knight, Fioohm. Jowr., 81; 731-787, iOfc 
Ffides, G. M. l^chardsom B. G J, G. Ki^ht 
a K Gladstone, Frit. Jour, Sstpt, 
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incabation for B6 hcmxn at 37® C. by turbidity mea- 
guremeuts uain^ tbe Evelyn ^leetrophotazueter. 

One graw) of pork ISvor, found by animal assay to 
contain 36 micrcgrams of vitamin Bj per gram, was 
extracted four times for periods of five minutes each 
with boiling N/10 liydrochloric acid. This extract was 
adjusted to pH 7.0 with sterile sodium hydroxide and 
made up to 100 ml. The actual amount of vit/imin 
present in dilutions of pork liver extract was calcu- 



Fio. 1. Influonce of vitaimn Bi on growth of Staphy- 
Iqooocus aureuft. On left, the standard carve for pure 
vitamin B,. On right, curve for liver extract to bo 
jmsayed for vitamin Bi* 
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lated by comparing the resultant stimulation with that 
of known quantities of vitamin Bj (see Fig. 1). The 
ordinates represent per cent, increase in light absorp¬ 
tion due to turbidity^ upon addition of the amounts 
of stimulant indicated on the abscissae. Those points 
falling on the steep part of the euiwe were selected for 
calculations. By obtaining several points in this 
region, a convenient check for a given determination 
is provided. An average from four separate deter¬ 
minations, none of which varied over 3 per cent, from 
the mean, was 32 inicrograma vitamin Bi per gram. 
Similar confirmations of the accuracy of the method 
when applied to biological materials were obtained 
with standardized samples of pork kidney and ham. 

Six weeks' old cultures of E. trifolii, grown on a 
vitamin Bj-free synthetic medium were healed 15 min¬ 
utes at 100° C. with N/10 IICl. This suflleed to lib¬ 
erate the free vitamin from combined form in which 
it apparently exists in the autolyzed cultures. Various 
cultures assayed averaged 19.6 inicrograins of vitamin 
1^1 per gram of dry cells. This figure was in agree¬ 
ment with analyses by Meikeljohn's modification of 
Sclmpfcr’s test* which, however, is much le.ss sensitive 
to vitamin Bi and requires ten days for completion. 
From the data obtained, it appears that the vitamin 
content of Ehuohium trifolii cells closely approximates 
the amount known to be present in yeasts. 

P. M. West 
P. W. WinsoK 

DepaeI'MKnt or AGRroT7LTUttAL Baotekiolooy, 
UmvEESiTy or Wisconsin 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


APPARATUS TO ASSIST IN PHOTOGRAPH¬ 
ING EXPERIMENTAL MATERIAL^ 

apparatus described herewith has proved to be 
a very convenient device for photographing laboratory 
apecixnonfl, especially small animals such as rats. The 
advantages of this apparatus lie in tbe fact that photo¬ 
graphs are taken iit the lalmratory under uniform con- 
editions of distance and light and at about one'^tentb the 
csost when made by a commercial photographer, 
ior the individual photographs, and less than one half 
the usual cost for the pictures finally selected and en¬ 
large for printing. In addition to a saving of time; 
the animals are not exposed to abnormal conditions 
gtside the laboratory. 

^apparatus consists of a. boxlike arrangement with 
j^nitig at one end for inserting a camera and a 
door at the opposite end for inserting the speci- 
^be photographed. A lamp recess is located on 

'aval of the direetot of the 
:t SUiiba. 




each side of the box. The insides of the lamp recesses 
are painted with white enamel. The inside of the box in 
which the camera is placed is painted black. A remov¬ 
able glass partition, made of ckar window glass 9" by 
18% with a wing 4" wide cemented 1" from each end 
is used to retain rats within 4*' of the hinged back door. 
The hinged door carries a gray cardboard, which serves 
as a background. Gray is desirable as a background 
for most objects, but since the cardboard is attached 
with thumbtacks, other colors may be readily substi¬ 
tuted as a suitable contrasting background for the 
particular specimen to be photographed. A yellow 
cardboard makes a desirable floor when rats are being 
photographed. A 15-centimeter i*ule for showing com¬ 
parative sixes, and a white card with snflicient data to 
idmitify the specimen, the date and the number of the 
particular photograph are attached to the door. These 
become an integral part of the photograph, but, if 
placed on Hie upper part of the door, may be blotted 

aA, P. Meikeljohn, Biochem. Jour., 31: 1441-1461, 
3937. 
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ITia. 1. ApparatUB designed at the New Mexico Agri- 
cultural Experiment Htatioii to assist in photographing 
rats and other laboratory specimens. The camera lens is 
placed BO inches from tho hinged door. The^ removable 
glass partition is US''' witli four-inch wings ccxnontod 
ono inch from each end. 

from the picture later if desired. A switch and plug- 
in light cord are attached to one side of the hinged 
back door. The dimensions given in Fig, 1 are for an 
Apparatus to aceominodaU^ an Eastman kodak number 
620, with a portrait attachment. Using supersensitive 
film, excellent photogTO{>li.s are secured with the lens of 
the kodak set 30 inches from the buck wall, and with 
tho kodak set for 1 /25 second, an opening of 16^ and 
the distance set as close as possible, slightly less than 
5 feet. The objects photogi'n.phed in this manner arts 
approximately 14 per cent, of natural size, and when 
enlarged 3i times, are J natural size. A i)hotograph 
of a full-grown rat would thus be accommodated in the 
average journal page that is about 4J inches wide. 
The diraermions given may readily be adapted to other 
cameras. 

L. H. Addington 

PHOTOELECTRIC “COLORIMETERS” 

-MESfSttsT'H^KE AND Piiipps, in Science, 88: 153, 
1938, refer to coijjtain alleged difficulties with the use 
of a single photocell in a photoelectric colorimeter, 
citing them as reas^is for the development of another 


two-cell instrument. Inaamuoh as eneb statements—’ 
though made, perhaps, liccause of insufficient infornta* i 
tion about a rapidly developing art—may create preju*' 
dice, it seems fair to present a correct statement re-' 
garding ono of the instinnuents to which reference ia 
made. 

The authors state that the use of a single cell 
quires a constant light source, the constancy of which 
is maintained by variable resistances in the lump cir¬ 
cuit, by a trickle charger on to a storage battery, or by 
a diaphragm i)laced between tho lamp and the absorp¬ 
tion cell.” Of the three aiTangemeiits mentioned, the 
first makes possible the adjustment of current from a 
storage battery, whether or not the latter is kept on- 
charge; but the light source is not thereby maintained 
constant except by manual setting. Obviously the pur¬ 
pose of the diaphragm can not be to maintain the light 
source at constant brightnese. , 

The alleged difficulty of keeping the liglil source con¬ 
stant hjis been completely obviated in tlio Sheard-Snn- 
ford instrument through the use of a specially designed 
transform(?r wdiich, on a source of constant frequency 
alternating current, maintains a constant power output 
regardless of voltage variations in the input. The pur¬ 
pose of the adjustable diaphragm is entirely different. 
It enables the operator to make precise adjustmetit of 
the amount of total light flux reaching the photocell, 
but doea not affect the constancy of the light source. 
Neither are nioasureinenls with the Sheard-Sanford 
^Thotelometer” affwted by error ‘*from the variations 
in the current produced by the cell caused by fatigue 
and changing temperature.” 

The Sheard-Sanford “Photelomotcr” is covered h-j4 
U. 8. Patents Nos. 2,051,317 and 2,051,320, the speci¬ 
fications in which disclose completely the principles 
employed in obtaining accurate measurements with a 
single photocell. All royalties from the sale of 
'Thotelometci's” Imve been assigned by Drs. Sheoi'd 
and Sanford to the American Society of Clinical 
Pathologists. 

P. E. Kdopstbg 

Centeal SciKNTirio Company 
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WORLD NATURAL RESOURCES* 

By FRANK E, LATHE 

NATIONAL RESEARCH COUNCIL* Ol'TAWA. CANADA 


* ' Inthoduotion 

It will, 1 think, be obvious that a subject as broad 
os that assignee! to me to-night can not bo fully treated 
in the time at my disposal. I therefore propose in the 
first place to review, very briefly, the fundamental 
resources that nature has placed at man^s disposal; 
subsequently I- shall discuss, at somewhat greater 
length, the adequacy or inadequacy of those resources 
to provide the requisites for food, clothing, shelter, 
lieat and power. 

It will not be suffloient, however, to consider the 
natural resources from the point of view of 
; ^present methods of utilisation atone. Besources in 
llfrhich w« wei!>e not interested yestisrday. are of vital 
to4ay; the useleBS or inert of to-day may 

Juno iJ7, IWS, before the American 
of Science, in the series 

4o«lety. 


to-morrow, through the contributions of science, 
profoundly affect the welfare of the human race. 

To take only one example of how seience and tech¬ 
nology have made available a natural resource that 
probably would not even have been listed as such fifty 
years ago, let us consider the nitrogen of tho atmos¬ 
phere. Our knowledge of nitrogen as a plant and 
animal food goes back only alwut one hundred years. 
Research during the latter part of the nineteenth 
century demonstrated that the ultimate source of nitro¬ 
gen was the air, from which it was derived through the 
action of micro-organisms in the soil, and atmospheric 
electricity. These, however, were natural agencies, 
oyer which ^man had little control, and in order to 
restore the depleted nitrogen of the soil he was de¬ 
pendent upon the application of animal wastes, ni¬ 
trates obtained from certain natural depoaita, and 
ammonia recovered as a by-product in the cooking of 
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.^colld.1^\AJthqjifh such supplies were of a Bubstantlal 
character, they were recognized as insufficient for the 
ever-increasing population of the world, and the prob¬ 
lem of obtaining an adequate source of nitrogen was 
the cause of much oonoern. 

Then came, in the first fifteen years of the present 
centuo', the development of the electric arc, tlie cal¬ 
cium cyanamide and the ammonia processes of nitro¬ 
gen fixation, as a result of which nitrogen in cheap 
and convenient fonn became available in any quantity 
desired. This removed, for all time to come, the pos¬ 
sibility of a world shortage. 

This is but one illustration of the role of science in 
finding a complete solution to one of the major prob¬ 
lems of food supply. Since at no period in the world’s 
history has science been so active as it is to-day, I 
believe we may rest assured that where the funda¬ 
mental resources exist in nature, naan will everjtually 
find the means for their utilization. 

Fujtdamentxl Rbsouboes 

In the ultimate analysis, we are dependent upon the 
abundance and availability of the different cliemical 
elements in the world’s crust, the ocean and the atmos¬ 
phere. It will therefore be of interest to examine the 
magnitude of our natural resources as they exist in 
these major reserves. 

TABLK 1 

ESTIMATRI) roMPOBITION OF TUB EAttTR'fi CaUBT 


Molals Non* metals 



Per cent. 

Per cent. 

Per cent. 

AUimlnum 

7.t)6 

Nickel 

0.023 

Oxygen 

47.77 

Iron 


Slrontlum 0.02 

Silicon 

27.25 

Caldnm 

3,51 

('hrornlum 0.01 

Hydrogen 

0.22 

PotaHslum 

2.4B 

Copper 

0.0076 

Carbon 

0.19 

Bodluia 

2.47 

Zinc 

0.0040 

Phopphorus 

0.10 


2.2B 


0.0020 

Sulfur 

0.10 

Titanium 

0,47 

surer 

0.00001 

Fluorine 

0.10 

Manganei»e 

0.09 

GolC 

0.0000005 

Chlorine 

0.01 

Barium 

0.08 

Otbors 

0.20 

OtherB 

0.21 




24.05 


75.96 


Table 1 lists separately tiie princii)al metals and 
non-metals in the order of their abundance in the crust 
of the earth. It will be observed that the most com¬ 
mon metal is not, as one might suppose, iron, but 
aluminum, which cfjnstitutcs approximately one thir¬ 
teenth of the earth’s crust, as against one twenty-second 
for iron. These metals, as well as calcium, potas¬ 
sium, sodium and magnesium, exist in such enormous 
quantities that we need never fear tliat a shortage will 
develop. It is interesting to observe that the so-called 
“common” or **base” metals, copper, zinc and lead, 
are present to the extent of less than 0.01 per cent, 
each. J’ortunately, nature has so concentrated them, 
and man has so thoroughly worked out their metal- 
lurgy, that they are cheaply available to the present 
generation. Their future, however, is somewhat oh- 


scure, for the known commercial deposits of these 
metals will nearly all be exhausted in the next 100 
years, and most of them in less than half that time. 
No doubt other deposits will be discovered, particu- 
lai'ly as the world^s geology becomes more thoroughly 
worked out and scientific methods of prospecting for 
ore deposits are further developed. It may be ex¬ 
pected, however, that sooner or later recourse will be 
had to deposits of lower grade, not now considered as 
ore, also to the increasing use of scrap metal and to 
the partial substitution of the commoner metals for 
those that are approaching exhaustion. In this con¬ 
nection, the enormous increase in the output of metal¬ 
lic aluminum during the past three or four decades is 
significant, as is also the still more recent commercial 
production of magnesium at relatively low cost. 

Looking at the list of non-metals, some may be sur¬ 
prised to observe tliat oxygen and silicon together 
make up no less than 75 per cent, by weight of the 
earth’s crust, in which, however, both of these ele¬ 
ments exist only in combination. All the other non- 
metals listed also exist in quantity sufficient for both 
present and future needs. Even chlorine, given as 
0.01 per cent., constitutes 60 per cent, by weight of 
common salt, of which there is no scarcity. Before 
we leave this subject, it should be noted that potas¬ 
sium and phosphorus, the bases of essential plant 
foods, are to be classed with the abundant elements. 

Table 2 gives the quantities of the principal ele¬ 
ments in solution in sea water, expressed as tons per 
cubic mile. Since sea water is at the door of virtually 
every country in the world, none of them need fear a 
shortage of these elements. 

Last summer in California I visited the first com¬ 
mercial plant to recover magnesia from sea water; 
several others are now under construction or contem¬ 
plated. Bromine, though relatively scarce, is recov^ 
ered to the extent of about 15,000 tons per year in two 
commercial plants—approximately the quantity con¬ 
tained in one twentieth of a cubic mile of sea water. 
Even iodine, though present to the extent of only one 
part in 23,000,000 of sea water, amounts to 200 tons 
per cubic mile, and since the ocean is estimated to 
contain 300,000,000 cubic miles, the total quantity 
available in this natural reserve is no less than 60,- 
000,000,000 tons. 

The third main reserve of the elements is the atnaoa- 
phero, the oomposiiion of which is shown in Tablii..^ 
3. Quantities are given in tons per square mile, and 
since there are about 200,000,000 square miles of the 
earth^s surface, it is obvious that a nitrogen famine is 
not imminent 1 It is reassuring to find so much carbon 
dioxide, upon which all plant life depends;' this is of 
course being returned to the atmosphere, through tbe 
oxidation of carbon, at substantially the, rate of aV 






OCTOBim 14, 1938 

TABLE 2 

KLauiCNTAL Bnafi&vBB ih tuk Ockak 


Tods per cubic mile 

Chlorine. 90.000.000 

Swlium . 53,000,000 

MitenoKluiu . 5.700,000 

Sulfur . 4,300.000 

Potajaslum . 3,300.000 

Cftlcitim . 2,400.000 

Bromine. 310,000 

Iodine . 200 


sorption by vegetation. The ocean, which diaaolves 
carbon dioxide, and the atmosphere, in which it exists 
as a gas, together constitute a giant balance wheel, 
which takes up any variations in the natural cycle of 
plant growth and decay. The rare gases in the atmos¬ 
phere are of more than passing interest, since these 
are already finding some practical applications, as, 
for example, in neon signs. 


TABLE 3 

Oassious RnsGnvEM in xna ATMosruEun 



pBrcenlage 
by weight 

Tonn per tMiuare 
mile at 8ea level 

Nitrogen ... 


22.209,000 

Oxygen .. 


0.845,400 

Argon ...... 

. 1.283 

37H.OOO 

(^firbon (lloxUlft ,. 

.040 

11.800 

N(jon . 


370 

Hydrogen . 

.00070 

207 

Kryuton . 

.00029 

80 

Helium . 


20 

Xenon ... 


12 


Food 

Just 140 years ago Malthus published his first 
essay dealing with what he believed to be a tendency 
‘ for the world's population to increase faster than the 
means of subsistence. His ideas were widely accepted, 
and in the years that followed there were many who 
envisaged a time, in the not very distant future, when 
the world's population would increase to such an extent 
that an acute shortage of food would develop. 

Let us look for a moment at the situation in the 
time of Malthus. Plant food was known to exist in 
the soil, but this quickly became depleted by continuous 
cropping. What could be more logical than to con¬ 
clude that when all the cultivable land had been occu¬ 
pied tlie peak of food production would have been 
toaehed, and as further crops were removed the pro¬ 
ductivity of the soil would decrease f 

One can scarcely blame Malthus and his followers 
for not being able to predict the solution of the im- 
^mediate problem through the contribution which sci¬ 
ence would make to society. Since Malthus'a time, 
potash has become available from the Stassfurt and 
other great deposits of potassium salts; soluble pbos- 
f^tes have been manufactured by treating natural 
with sulfuric acid or by appropriate furnace 
nitrogen has been obtained from the various 
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sources already mentioned. As a result, conditions 
have been completely changed in spite of the rapidly 
increasing world population. 

As yet, only a beginning has been made in increas¬ 
ing food production. Every one familiar with scien¬ 
tific agriculture knows that a major increase in crop 
growth could be brought about, on the present acreage, 
by the more liberal application of potash, phosphoric 
acid and nitrogen and by the neutralization of natural 
acifls. The elements iron, calcium, sodium, magnesium, 
manganese, zinc, copper, cobalt, sulfur, chlorine, iodine 
and boron are now all recognized as plant foods, or 
animal foods derived from plants, yet very little has 
been done towards determining the requirements of 
soils with respect to these elements and making the 
necessary additions. There can be little doubt that 
human and animal food supplies coiild be doubled or 
tripled if all necessary plant foods were applied in 
abundance. 

Malthus believed, and it has often been stated even 
in recent years, that the soil is the world's most valu¬ 
able natural resource. Actually, in view of the ease 
with which ordinary soil is depicted, we should regard 
it rather as a convenient medium through which 
nutrient can he made available to plants. As such it 
is of iiicstimable value, but Ocricke has recently demon¬ 
strated in California that soil in not essential, for he 
has developed iJje new art of ^‘hydroponics," or the 
growijig of cro])s in nutrient solution without sod. 
It is of interest to note that tiny Wake Island in the 
Pacific, only half an acre in extent, is the newest 
hydroponic farm, and that crops will be gi'own there 
for the passengers and crews of transpacific Clipper 
planes. May this not be a picture of the intensive 
farming of the future, if the world's population should 
increase to the point where the cultivable areas of the 
earth’s surface are too limited in extent? 

The progress of the plant breeder has been another 
major factor in deferring the time of distress pre¬ 
dicted by Malthus. The development of early-ripen¬ 
ing varieties of wheat, for example, has pushed well 
to the nortli the zone in which this most important 
cereal can be grown, a zone, be it noted, extending 
around the world where land areas are greatest. An 
equal triumph lias been scored in the breeding of rust- 
resistant varieties of wheat, now for the first time 
available in large quantity. In 1935 the loss from 
rust in western Canada alone was officially estimated 
at fully 100,000,000 bushels of wheat, and on the 
average the loss would amount to at least 25 or 30 
millions annually. Within five years the losses from 
wheat rust riiould be substantially eliminated from all 
countries of the world. 

Recently research has been organized on the detrac¬ 
tion of weeds, the losses from which in the United 
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States have been estimated to amount to more than 
those from insects and all plant and animal diseases 
combined. Improved cultural practices have already 
been evolved, chemicals have been found that will 
destroy undesirable vegetation, and even some that will 
selectively kill certain annual weeds and leave cereal 
crops substantially undamaged. 

The advances in plant and animal patliology have 
been scarcely less remarkable than tliose in breeding. 
One need only mention a few—the chemical disin¬ 
fection of seed grain and potutcws, the control of hog 
cholera, the reduction of tuberculosis in cattle—^to 
realize the importance of these developments. Fur¬ 
ther, there is a growing recognition of the fact that 
a number of plant and animal diseases are not caused 
by any 8pe<dfic organism, but are the result of defi¬ 
ciencies in food supply. For example, the applica¬ 
tion of a small amount of boron to soil prevents 
drought spot and corky core of apples and alfalfa 
yellows; the administration of a minute trace of cobalt 
prevents a serious deficiency disease of sheep. 

1 would remind you, too, that our food supplies are 
not derived entirely from land areas, but also from 
w'ater areas, which constitute some 75 per cent, of the 
total surface of the earth. The world production of 
fish now amounts to nearly 15,000,000 tons per year, 
or about 15 pounds per person. Japan alone has over 
1,000,000 persons employed in fishing. 

The subject of food resources would be incomplete 
without mention of what, if it eventuates, may prove to 
be an accomplishment of tlie most far-reaching impor¬ 
tance. Chemists have already synthesized thousands 
upon thousands of complex compounds; if they are 
Bueoessful in commercially synthesizing cai'bohydrates 
for human and animal food, they will have achieved 
their gi-eatest triumph, and that is a fe^it the possibility 
of which can not be lightly dismissed. 

Clothing 

Probably the earliest type of clotliing worn by man¬ 
kind consisted of the skins of animals, and one can 
almost picture the Malthusiana of that day predicting 
the time when the Avorld’s populatim* should have 
increased to such an extent that insiifiicicnt furs and 
skins could he obtained. As a matter of fact, that 
period would have arrived relatively soon, but for the 
existence t)f plant and animal fibers and the develop¬ 
ment of the art of weaving. By that technological 
advance a clothing sliortage was indefinitely postponed. 

But what of the future? If the world’s popula¬ 
tion is doubled or tripled, will tlu*rc be sufficient raw 
materials to provide clothing for all? Let us con¬ 
sider our i)resent resources. 

Cotton is by far the most important textile fiber, 
its annual production being about three times as inucb 


as that of all others combined. Without examining 
in detail the production of the major cotton-growing 
oountries we may note that the United States grows 
just about half of the world’s production, and this on 
30 or 40 million acres, or say 2 per cent, of the total 
land area of that country. If the demand were to 
arise, cotton could bo produced sufficient for three or 
four times an great a world population os that of the 
present, without making any seriouH inroads on the 
areas required for food production. 

A similar situation exists in regard to wool. The 
single island of Australia now produces 25 per cent, of 
the world’s wool, and could produce on an eviui larger 
scale. Great Britain and New Zealand both have an 
average of more than 200 sheep per square mile; 
Canada has only one! I would not wish to imply that 
all countries could equal the record of these two, but in 
Canada, for example, at least a tenfold increase in 
sheep population would seem quite feasible. 

But we are no longer dependent upon natural fiLbers, 
for in the last 25 years the problem of the commercial 
production of synthetic fibers has been solved, and a 
great new industry has sprung up. In 1920, for the 
first time, the pi*oduction of rayon in the United States 
exceeded 10,000,000 pounds; in 1937, it was more than 
300,000,000. The world producjtion in 1936 was 1,303,- 
165,000 pounds, yet tliis is one of the newest indus¬ 
tries. Thus, through developments in science and tech¬ 
nology, an entirely new resource for the manufacture 
of textiles has been provided, one .sufficient to clothe 
untold millions of people. 

But rayon is not to be permitted to monopolize the 
field of synthetic fibers. For several years a so-called 
“artificial wool” has been made in Italy from casein, 
a product of skim milk. Now reports come from 
Japan that a similar fiber bas been made there from 
soybean protein. While the present product appears 
to be definitely inferior to natural wool, it must he 
remembered that the first rayon was so weak as to 
give rise to the prediction that no large market for it 
would ever be developed, 

Shxltbb 

The problem of shelter has been a live one since the 
earliest days of the human race. Primitive man took 
refuge in caves to protect himself from the cold, the 
rain and the attacks of wild beasts, but the number of 
suitable oaves was very limited, and history bears 
mute record that competition for them was keehi 
Doubtless man, with his rude weapons, frequently 
come off second best in the conflict which took place 
for their possession. 

With the development of the amplest 
ing tools forests became the major aoored of 
mateirial . for the provision of AAter. For 
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oi ywtn tbi» invalixald« mtauroe has been used as 
lavishly as if it were inexhaustible, and indeed this is 
even to-day the situation in many counthes. In Can¬ 
ada, for exazDple, the forests are being destroyed— 
by man, insects and fires—some two-and^a-half times 
as fast as they are grown. The United States, al¬ 
though possessing not more than 10 per cent, of the 
total forest stand, is responsible for approximately 
40 per cent, of the world’s cut. 

Kevertheless, the situation is not by any means 
hopeless. There are still vast forest areas, estimated 
to be as much as the area of the whole of North Amer¬ 
ica plus Australia. The approximate distribution of 
this area is shown in Table 4, from which it will be 
evident that about two thirds of the total is in the 
possession of four of the world’s political units, the 
IT.8.S.R., the British Empire, Brazil and the United 
States. The Scandinavian countries and some others 
with relatively small area have had the foresight to 
institute scientific forest management, under which the 
fCroats are placed on a permanent basis and made to 
yield an annua) crop. 

TABLE 4 

WORW)’B FoBBST RESOUaCBS 


Perceiitftgo of 
the world’s 
forest ftnm 


XT. fl. S. B. 

Britiinh Empire (40 i>er coat. OamKllan) . 

BraxU . 

United States ... 

France and deiiendencles. 

Argentina . 

Japan . 

Uernmny and Austria. 

Italy and Abyssinia .. 


21.0 

ia,4 

0.1 

3.0 

3.5 

1.2 

0.5 

0.4 


The.world’s annual growth of wood is about 38,000,- 
000,000 cubic feet. If all forests of the world were 
properly protected and given reasonable care, it is 
^estimated that they could produce annually 350,000,- 
000,000 cubic feet. It is thus evident that an apprecia¬ 
tion of the seriousness of the situation, coupled with 
the ^neral application of scientific methods of for¬ 
est protection and growth, would provide for the needs 
of a population much greater than that of to-day. 

Man discovered at an early date that excellent 
shelter could be secured by using mineral raw mate¬ 
rials, Rock could be built up into substantial walls; 
clay dried in the sun became hard, and in desert coun¬ 
tries afforded sufficient protection against the elements, 
Burnt clay blocks, or brick, became cheaply available. 
Clay being one of the most abundant of all mineral 
reserves, the potential brick supply is unlimited. 

Uottcrete has become one of the major building 
materials. Gypsum products are now being applied 
izt a wide field. Further, new materials, such as glass 
stakleas steel and enamelled iron, are being 
providing variety in appearance and a 


wide range of physical properties. Nor has nature 
apparently fixed any limit to the quantities of such 
materials that may be used for the provision of shelter. 

Heat and Power 

The major present sources of heat and power arc 
coal, oil, natural gas, wood, peat and the energy of 
falling water. The use of wood and water power date 
back to prehistoric times. Coal was possibly used in 
China 2,000 years ago, but its use in th<* western world 
did not begin on any considerable scale until the latter 
part of the thirteenth century. As late as 1306, Ed¬ 
ward I of England compelled all except smiths to 
cease burning coal and revert to the use of wood. 

Table 5 shows the coal reserves of the world, as 
compiled by the International Geological (.^ongress of 
1913. It should be explained that, in the compilation 
of those reserves, all countries wore asked to include 
seams of economic value one frmt or more in thickness 
and not more than 4,000 feet from the surface, and in 
addition coal in seams two feet or more in thickness 
and at depths between 4,000 and 6,000 feet. No allow¬ 
ance was made for mining losses, which are very heavy. 
The figure-s therefore should be taken as a voy gener¬ 
ous estimate of the uunable coal of the world. 

TABLE 5 

Coal Kbsrkvkb of tuk World 


MllHona cif 
metric tons 


nulled Slates. 3,838,057 

Xiritlsh Empire. 1.720.X05 

(!Uliia . 0fl5,587 

Oermany and Awstria (1013) .. 477,232 

XJ.B.8.K. 173,879 

France and dfl|)endende-s ..... 37.585 

Japan . 7,970 

Italy . 243 

World total. 7,397,553 


The most striking thing about thovse figures is the 
uneven distribution of coal reserves throughout the 
world. More than half of the total is in the United 
State, and 73 per ctmt. is in North Aniorica. Canada’s 
proportion is about 17.5 per cent., or three quarters 
of that of the British Empire. Nevertheless, the re- 
acurves in China, Germany, U.8.S.H, and France are so 
large that no concern need he felt for a long time to 
come regarding the exhaustion of those deposits. Con¬ 
sidering the world as a single unit, it may be observed 
that the tonnage of eoal is so large that at the raaxi- 
muiu rate at which it has yet been mined it would laat 
for about 6,000 years. Even if the minable eoal be half 
that quantity and the rate of mining should aubatan* 
tially increase, it is obvious that the supply is adequate 
for many hundreds of years. If, on the other hand, 
we take a backward look, a period of 2,000 years car* 
rios us only to about the beginning of the Christian era, 
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and the world^s coal reserves must be regarded as 
possibly exhaustible within a similar period. 

The present production of oil and gas is derived 
chiefly from the United States, which is responsible 
for some 60 per cent, of the world's total, and uses a 
correspondingly large proportion. 

I shall not attempt to show the w^orld'a reserves of 
petroleum or natural gas, because these arc so difficult 
to estimate. Twenty-five years ago it was predicted by 
some authoi’ities that the reserves of petroleum would 
be substantially exhausted by the present time. Yet, 
in spite of an enormous increase in consumption, the 
supply seems greater than ever. Vast areas remain 
virtually unexidored as sources of oil and gas. Never¬ 
theless, tlic known reserves are being dej^Ieted at such 
a rate that one can not with much conMenee predict 
a natural supply sufficient for more than 50 or 100 
years. 

Even though the present deposits of crude oil be 
exhausted, however, there need be no shortage of liquid 
fuel. In many parts of the world there are large 
deposits of oil shales, which, though not ordinarily 
min able at a profit under present conditions, consti¬ 
tute a large potential reserve of oil. In Alberta, there 
is an enormous deposit of tar sands, extending over 
thousands <>f square miles, and it is estimated to con¬ 
tain sufficient bitumen to supply the world with oil 
for centuries. Further, motor fuel can be readily 
produced by tho hydrogenation of coal and celluloBC, 
and both methyl and ethyl alcohol can be used in 
internal combustion engines. One need therefore feel 
no anxiety for a long time to come about the world's 
liquid fuel supplies. 

Wood and peat are still available in large quantities 
as fuel. The former has already been discu.ssed, but it 
may be pointed out that its use as ljuel is decreasing 
in moat countries, although over large areas it will 
long continue to be on important local fuel. Peat de¬ 
posits are all of a shallow character, and, although of 
considerable importance as a domestic fuel reserve, 
peat is not likely to be used on a very large scale. 

It is almost equally difficult to obtain reliable figures 
regarding tho water power available throughout the 
world. One authority gives the total water power 
of the U.S.S.R. as 3,000,000 horsepower; another 
makes an estimate of 165,000,000 for Asiatic Kussia 
alone. The total for the British Empire is about 
68,000,000 horsepower, of which approximately half 
is in Canada. That of the United States is about 
65,000,000, of Norway and Sweden 22,000,000. Many 
of the great waterfalls of the world are remote from 
industrial areas, os, for example, Victoria Palls in 
Central Africa, the available horsepower of which 
has been estimated at 35,000,000, or five times that of 
Niagara. The total available water power of the 


world at an average six-months' flow is probably not 
less than 400,000,000 horsepower and may be sub¬ 
stantially more. 

Water power has a great advantage over most of 
the resources so far discussed in that it is, ordinarily 
speaking, of a permanent character and therefore in* 
exhaustible. Nevertheless, the utility of any water¬ 
fall depends largely upon the amount of its minimum 
flow, which, for maintenance at a high level, requires 
regulation. Bogulation is accomplished to a large 
extent in nature through the existence of forest areas 
and limited drainage; man has a tendency to cut the 
foi'ests and drain the land, tliereby accentuating both 
the maximum and minimum flow. Care must there¬ 
fore be taken to see that even this valuable resource 
is not destroyed. 

Two sources of power that have not yet been drawn 
upon heavily arc winds and tides. Tho total amount 
of wind power is enormous, and its distribution is 
world-wide. On the other hand, its utilization is rela¬ 
tively costly and the supply is intermittent. Winds 
may become an important scmrcc of power as coal and 
oil reserves approach exhaustion, particularly if the 
cost of the storage of power to provide for periods 
of calm weather can be reduced. The tides are also a 
potential source of much power, but conditions on most 
coasts are not favorable to their utilization. 

All these resources of heat and power have been, or 
are being, derived iiidirectiy from the radiant energy 
of tho sun. To use the sun's energy directly lias long 
been the dream of inventors the world over, and a num¬ 
ber of thorn have been technically though not com¬ 
mercially successful. A new attempt is now to b© 
made, this time on a more comprehensive sca.’Ie, ut 
the Massachusetts Institute of Technology. PhysieiCi). 
and chemical methods arc to be tried, and also a bio¬ 
logical method through tiie speeding up of the growth 
of trees. 

The total quantity of heat derived from the sun's 
rays is enormous. President Compton, of the Massa¬ 
chusetts Institute of Technology, illustrates this by 
pointing out that in the temperate zones, during the 
three months of greatest sunshine, each acre of land 
receives the heat equivalent of about 250 tons of good 
coal. From tliis it is evident that the proportion of 
the sun's heat normally utilized in tho growing of vege¬ 
tation must be extremely small. 

The heat of the earth's interior has often been men¬ 
tioned as a potential source of power, and steam csoap- > 
ing from the ground near active volcanoes is already 
being used on a small scale. In moat parts of (he 
earth's surface, however, the temperature increase with 
depth is so slow as to offer little encouragement for the 
utilization of the heat of the interior. 

Reference has often been made in literature tp 
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the enomous stores of energy locked up in atoms, and 
attention has been called to the automatic decomposi¬ 
tion of radium to form elements of lower atomic 
weight Undoubtedly there exists within the atoms an 
exceedingly high concentration of potential energy, 
but doubt may he expressed as to the likelihood of its 
utilization. I believe it was the late Dr. Slosson who 
referred to this soun^e of heat and suggested that if 
man were ever succossful in developing it he would 
find it difficult to control. The success of his experi¬ 
ment, Slosson thought, would be announced to the uni¬ 
verse at largo by the appearance, in the place now 
occupied by the earth, of a new star. 

MiSCELLANBOrS MaTEKIALS 

A vast assortment of raw materials is drawn upon 
to meet the requirements of industry, whose purpose 
it is to provide man with the necessities of life, to 
satisfy his craving for pleasure, and, be it said to his 
discredit, to give him those facilities ust^d for the de¬ 
struction of his fellow's. 1 have already dealt with 
most of the necessa.t^ raw materials, and reference 
need be made here to only three—iron, rubber and 
paper. 

It lias been pointed out that of the metals iron is 
second in abundance only to aluminum. The ultimate 
availability of this metal is therefore sufficient per¬ 
manently to provide for the needs of mankind. In 
view of the dominant position of iron amongst the 
metals it is worth considering the magnitude and dis¬ 
tribution of the world^s reserves. 

The maximum world production of pig iron in any 
one year may be taken as 100,000,000 long tons, which 
Was the figure for 1937. It is estimated that the posi¬ 
tive iron ore reserves of North and South America 
could supply the world^s requirements at this rate for 
40 years, and the probable reserves are sufficient for an 
additional period of 320 years. For Europe the corre¬ 
sponding figures are 50 and 160 years. 

Other countries also have large reserves, but none 
comparable with those given. The total positive and 
probable resources of the world are sufficient at the 
present rate of consumption for about 600 years. 
This is a highly satisfactory situation, especially in 
view of the fact that enormous tonnages of lower- 
grade material are known to exist, and the prob¬ 
ability that other large deposits will lie discovered. 

Rubber grows wild in a numlmr of tropical countries, 
but the major production is now derived from planta¬ 
tions, where rubber trees are grown in a systematic 
way. The peak of rubber production was reached in 
1029, with 863,410 tons. This would require 10,000 
square miles of rubber trees, an area small enough to 
Indicate that production could be multiplied many 
timea, if the demand should arise. Many countries, 


however, lack the climatic conditions necessary for 
growing rubber trees, and in order to reach national 
self-sufficiency have sought substitutes. In the past 
few years success has been attained in such efforts 
through the production of various types of synthetic 
rubber. In some respects synthetic rubber is superior 
to natural rubber, for example, in being very resistant 
to the action of petroleum products. In Russia ita 
manufacture has already become a national industry. 

The enormous increase in the use of paper in rooeni 
years has been a major factor in ttie rapid cutting oT 
tlie world^s forests. Up to the present, conifers have 
been by far the largest source of wood for the manu¬ 
facture of paper. Recently, however, more attention 
has been paid to hard woods, and methods have now 
been developed in the United States for the utilization 
of southern pine. Straw and other natural fibers are 
available in vast quantities and can be used if re¬ 
quired ; it is largely a question of economics. 

In the light of what has already been said about the 
world's forests, it may be concluded that at the present 
rate of ]>aper consumption the supply of raw materials 
can be maintained indefinitely. If the upward trend 
of consumption should continue, price increases suffi¬ 
cient to curtail present wasteful practices in the use 
of pa 7 )er may be expected. 

Comments and Conclusions 

Thanks largely to science and technology, food sup¬ 
plies are likely to be adequate for a world population 
at least three or four times that of to-day, provided, of 
course, that the problem of distribution, with which 
this paper does not attempt to deal, can be solved. 
Although the future of sf)rne of the base metals is 
obscure, the Avorld as a whole need fear no shortage 
for an indefinite period of the raw materials for cloth¬ 
ing, shelter, heat, power and the principal necessities 
and luxuries of life. In the case of certain natural 
resources that are definitely exhaustible, nature has 
made abundant provision of possible substitutes. 

All this is true of the world us a single economic 
unit. Unfortunately, however, the world is made up 
of a large number of economic units, many of which 
are endeavoring to establish economic self-sufficiency. 
For them the prospect is very different. Complete 
economic self-sufficiency is impossible, and even the 
measure of self-sufficiency for which many of the 
great powers of to-day are striving can be attained 
only by a major sacrifice of the standards of living. 

In order to illustrate the extreme mutual depondermr 
of the nations I have brought together in Table 6 
some of the facts disclosed in our study to-night, and 
certain others which there has been no time to discuss. 
In this table the number is taken to represent sul^ 
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TABLE ft 

NaTIONAI^ SELF-SvnriCIKNrT IN Majou Minkkals 


. 

I3r. 


u.s. 

France 

Oer 

. 

“■ 


Rmp. 

U.S.A. 

S.B. 

and l>ep. 

many 

Italy 

Japan 

Coal .... 

1* 

X 

1 

1 

1 

2 

2 

Iron .... 

1 

1 

1 

1 

2 

3 

3 

Copper .. 
... 

J 

1 

1 

1 

2 

a 

3 

3 

3 

1 

3 

2 

2 

3 

Zinc .... 

1 


2 

2 

2 

3 

2 

Nickel ... 

1 

a 

:t 

2 

3 

3 

3 

Tin . 

o 

H 

3 

3 

3 

3 

3 

Asbestos 

1 

H 

1 

3 

3 

3 

3 

Petroleum 

a 

1 

1 

.3 

3 

3 

3 


• NuDierlOBl order represents decreasing abundance In rela¬ 
tion to national reqiilrejnents- 


stantially complete sclt-sufficiency, partial or tem¬ 
porary self-sufficiency, and ‘S3’’ definite lack of self- 
sufficiency. 

From this it is evident that not a single one of the 
seven great powers is completely self-sufficient in sup¬ 


plies of the major minerals* The Briti^ Empire and 
the United States are, without question, in the happiest 
position in this respect. The U.B.S.R. is, 1 think, in 
a better relative position than that indicated by the 
table, since so large a part of her vast area is Tirtnally 
unproBpected. The other nations are very dependent 
upon international trade in minerals. 

Nature has been generous in providing for man an 
abundant supply of the things be most needs, and will 
continue to provide for him, even though his wants 
be still further increased. Individual nations, on tbe 
other hand, are laboring under serious handicaps, 
largely self-imposed, and are suffering severely as a 
consequence. Let us hope they may eventually real use 
that the highest standards of living for their people 
can be attained only through international coopera¬ 
tion and world peace. 


OBITUARY 


EARL BALDWIN McKINLEY 

The disappearance of the Hawaii Clipper at sea on 
July 29 with its crew and passengers was a vital loss 
to medical education and medical research, for a pas¬ 
senger on this ship was a man who at the age of forty- 
three had risen to prominence and leadership in these 
fields. It was a great loss as well to various scientific 
societies in whose development this man had played a 
significant role. Every organization with which this 
leader came in contact felt the impact of his person¬ 
ality and was carried to higher levels of accomplish- 
inent. ITe was a man of the highest ideals, absolutely 
fearless in adhering to thorn. Original and ingenious 
in his ideas, he excelled in all these activities as well 
as in his research, to whitih he was devoted. Inspired 
by Novy and Vaughan while a medical student at the 
University of Michigan, his activity in research never 
faltered throughout all the administrative and organi¬ 
zation work which engaged his attention. With appar¬ 
ently many years ahead of him for further outstanding 
accomplislmionts, it was a tragedy to have him dis¬ 
appear from our midst at such an early age; yet there 
is the satisfaction that Earl Baldwin McKinley was 
lost in the line of duty, seeking new knowledge, 
pioneering as was hia wont. 

Dr. McKinley was a passenger on the Clipper with 
Fred Campbell Meier, of tlie Department of Agricul¬ 
ture, for the purpose of making studies in aerobiology. 
These workers had become interested in the question 
of the transmission of various bacteria and pollens 
through the upper atmosphere over the high seas. 
McKinley also intended to continue his leprosy studies 
at Manila while awaiting the return of the Hawaii 
Clipper fz’om its hop to China, and had made detailed 
jirrangements for tbe skin testing of 500 lepers. 


McKinley was bom in Emporia, Kansas, on Sep¬ 
tember 28, 1894, the son of Joseph Baldwin McKinley 
and Mary Elizabeth (Griffith). He left Emporia to 
enter the University of Michigan in 1912 and received 
his A,B, degree at that institution. His formal educa¬ 
tion was interrupted by tlio world war and soon after 
graduation he entered the service. Before leaving for 
overseas he married on June 23, 1917, Leola Edna 
Royce, a classmate of his at the University of Michi¬ 
gan. He served in the front-line trenches as an intel¬ 
ligence officer, and at the close of the war returned to 
this country, serving for a short time in the Medical 
Corps. In 1919 he re-entered the Univei*sity of Michi¬ 
gan for Ills medical studies and became an assistant 
of Professor Novy. He accepted in 1922 the posit of 
assistant professor in pathology and bacteriology in 
the College of Medicine of Baylor University. The, 
next year he was made professor of hygiene and bac¬ 
teriology and chairman of the department. 

While at Baylor he continued his researches but, 
desiring further training, he resigned his professorship 
to become a fellow of the National Research Council 
and spent a year working under Jules Bordet at the 
Pasteur Institute of the University of Brussels. Upon 
his return to this country he accepted an assistant pro¬ 
fessorship of bacteriology at the College of Physicians 
and Surgeons, Columbia Umvei«ity. The following 
year he was made an associate professor, which poaf 
he held for only one year, resigning to become affiliate^ 
with the Rockefeller Foundation. During 
1927-26 ho seiwed as field director of the parts 
Health Board at Manila in the Philippic 
member of the Advisory Committee j 3 Qf 

General for the Control of Leprosy. / lihrongh the 

of tw* wm* he again beeama a 
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of Columbia University; being appointed profeseor 
of bacteriology of the College of Physicians and Sur¬ 
geons and director of the School of Tropical Medicine 
at the University of Puerto Bico. In 1931 be was in¬ 
vited to the deanahip of the School of Medicine^ The 
George Washington UnivcrBity, a post which he held at 
the time of the dight of the Clipper. He also held the 
post of professor of bacteriology and executive officer 
of the department of bacteriology^ hygiene and pre¬ 
ventive medicine. 

Both the School of Tn)pical Medicine and The George 
Washington University profited by hia vision and or¬ 
ganizing ability. During his r%ime the School of 
Tropical Medicine prospered both materially and scien¬ 
tifically. What be accomplished at the School of Med¬ 
icine oi‘ The George Washington University was truly 
amazing. He brought the school into national promi¬ 
nence. With bis driving enthusiasm and love of re¬ 
search he inspired aU those about him to greater 
accomplishments. Throughout his deanshij) of seven 
years, he held uncompromisingly to his high ideals of 
medicine. What he did for the school can be no l>etter 
stated thaji by what Dr. H. H. Dobnally, professor of 
pediatrics in the Medical School, wrote of him B<mn 
after his disappearance: 

His place can not be readily flllod for a long time. The 
next few years will prove how much George Washington 
will miss the leaven of science worked up by Dr. McKin¬ 
ley. . . . 

He was an inspiring leader and did many things to 
advance the school, to enrich its student life and to stimu¬ 
late accomplishment by inon composing the faculty. He 
was enthusiastic and sympathetic for our scientific aspiru' 
tions and ambitions. 

He Jived the adventurous life, explicitly so, and lost his 
life a martyr to scientific endeavor. 

Perhaps the most amazing aspect of the career of 
McKinley was the research he was able to accomplish 
under the exacting administrative load that he carried 
for the greater part of his professional life. Com¬ 
munications on a variety of subjects appeared through¬ 
out his fifteen years of scientific endeavor. Such sub¬ 
jects as bacteriophage, toxic and insulin-like substances 
in fruit, effect of fresh adrenal cortex on the white 
rat, toxicity of globulins, effect of ultra-violet light 
upon phage and viruses, microbial respiration, cerebral 
fliroulation, herpetic encephalitis, Leptospira ictero- 
haemorrhagiae in wild rats of the Philippines, experi¬ 
mental measles in monkeys, salivary gland poison of 
AHsa aeggpti^ acute filarial lymphangitis, cultivation 
of U^^eohacierium leprae, epidemic encephalitis, effects 
of tropical climate und<^ experimental conditions, 
^dogy of leprosy, geography of disease and sulfanil¬ 
amide in vims diseases, are some of Hie subjects which 
eb|i4fed[ bis attention abd attested to his wide interests 
to Shi jifirottgiefl4 interests, bow*- 


ever, fell definitely along certain lines. These are un¬ 
questionably the phage, encephalitis, leprosy and the 
geography of disease. These subjects attracted his 
greatest efforts, and in each of these fields he made 
noteworthy contributions. There is reason to believe 
that time and history may record some of hia contri¬ 
butions as landmarks. 

Of perhaps equal value to McKinley’s actual experi¬ 
mental contributions were his contributions to the field 
through his efforts on the behalf of and in the organiza¬ 
tion of various societies and committees. He was a man 
who could aoeomplish things. HLs time and energy^ 
were repeatedly called upon. He gave unstiutingly of 
these and devoted himself unselfishly to the furtherance 
of these organizations. Men learned to lean upon him. 

The society to which he devoted perhaps the great- 
oat amount of time was the American Association for 
the Advancement of Science. He was in full sympathy 
witli the purposes of this sckdety and what it was 
doing, and threw himself wholeheartedly into the solu¬ 
tion of problems facing the association, as a member 
of the executive council. He devoted likewise much 
time and effort to the problems of the American I^ep- 
rosy Foundation and was secretary and member of the 
Medical Advisory Board for a number of years. 

At the time of his trip on the Clipper, McKinley was 
president of the American Association of Pathologists 
tand Bacteriologists, and was on the Executive Commit¬ 
tee, Division of Medical Sciences of the National Re¬ 
search Council. He served on the editorial boards of 
tlie Society of American Bacteriologists and of the 
American Association of Immunologists. He was also 
a member of numerous other medical and scientific 
societies here and abroad. 

McKinley possessed a great capacity for friendship 
and created innumerable friends, not only in the na¬ 
tional capital and through the nation, but also in many 
countries throughout the world. From the many let¬ 
ters written to his family following the disappearance 
of the Clipper it was evident how dearly he was held 
in the hearts of his friends, how deeply they appre¬ 
ciated liis kindliness and generosity, how they had 
counted on his advice and counsel and how they treas¬ 
ured his friendship. 

Lastly, a tribute should be accorded the loyal com¬ 
panion whom he had by his side throughout all his 
endeavors, for Mrs. McKinley has ever graciously and 
sympathetically assisted him. He also had the pleasure 
of having two charming and talented guests in his 
home for 17 years and 19 years, respectively, his son, 
Boyce Bald^rin, and bis daughter, Elsbeth Janet, to 
whom he has left a fine heritage carry on.^' 

YiKGBST DU VlONEAUD 
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FREDERICK TILNEY 

With the death of Dr. Frederick Tilney, on Au^st 
7, the American Museum lost a faithful fiieml and its 
staff an est^»emed colleague. Dr. Tilney was appointed 
in 3032 to the honorary post of research associate in 
the department of comparative and human anatomy, 
but for several preceding years he had cooperated with 
the departments of vertebrate paleontology and com¬ 
parative anatomy, making researches pertaining to the 
brains of fossil mammals and of prehistoric man. 
When the museum sei'ics of James Arthur annual lec¬ 
tures on the evolution of the human brain was in¬ 
augurated in 1932, he delivered the first lecture. Dur¬ 
ing the past year he had planned a comprehensive 
research program, centering more of his endeavors 
than previously at tlie museum. 

In the'larger world of science and medicine, Dr. 
Tilney was among the few^ eminent neurologists. His 
more formal activities were those of practicing physi¬ 
cian, consultant in neurology to several hospitals, pro¬ 
fessor of neurology and neuioanatomy at the College 
of Physicians and Surgeons of Columbia University, 
and medical director of the Neurological Institute of 
the Now York Medi(*al Center. A number of impor¬ 
tant resea roll projects were actuated or directed by 
bini. His enthusiasm for investigation led him to 
make significant and outstanding contributions, not, 
only in the clinical and social aspeifia of neurology, 
but in studies of brain development, structur<^ and 
function; sensory analysis; the evolution of the brain 
with relation to lafimvior and intelligence; and also 
to point out the phiJ(»ftophic implications of such 
studies. Besides numerous scientific papers^published 
in journals and periodicals, he was the author of three 
important works on the brain. ‘*The Form and Func¬ 
tions of the Central Nervous System” (in collaboration 
with Professor H. A. Riley), first published in 1920, 
serves as one of the more comprehensive text-books 
on the subject. “The Brain from Ape to Man," a 
monumental work in two volumes, published in 1928, 
is a comparative study of the brains of man and other 
primates, focused to illuminate the evolution and de¬ 
velopment of the human brain. “The Master of 
Destiny," published in 1930, is a popular presentation 
of tlie evolutionary history of the human bruin—“a 
biography of the brain"—with some chapters of esti¬ 
mates, judgments and evaluations. 

Aside from his scientific work, Dr. Tilney was a 
sclioliir in the liberal sense, with an eager interest in 
the arts and humanities. He wa.s modest, simple, direct 
and sincere. Perhaps even more than for his work he 
was respected for unusual personal qualities. Hia 


colleagues^ associates and acquaintances como to regard 
him with esteem and affection because of bis inspiring 
courage, his wisdom and his gentleness. His superb 
life will endure in his achievements, but also in the 
hearts of his friends. His character seems peculiarly 
well portrayed by the following passage from Marcus 
Aurelius Antoninus, for whose observations he had 
remarked pleasure and respect: 

One man, when he has done a service to another, is ready 
to set it down to his account (is a favor conferred. An- 
other is not ready to do this, but still in his own mind he 
thinks of the man as his debtor, and bo knows what he 
has done. A third in a manner does not even know what 
he has done, but he is like a vino which has produced 
grapes, and seeks for notiong more after it has once pro¬ 
duced its proper fruit. As a horse when he has run, a 
dog when he has tracked the game, a bee when it has 
made the honey, so a man when he has done a good act, 
does not cal) out for others to come and see, but he goes 
on to another act, as a vine goes on to produce again the 
grapes in season. . . . 

GROHOK PlNKhRY 

A MERIC AN Museum or Natural History 

RECENT DEATHS AND MEMORIALS 

Dr. Thomas Lyttleton Lyon, professor emeritus 
of agronomy at ComoJ] University, died on October 7 
nt the age of sixty-nine years. 

John Williams Davis, of Petersburg, Va., con¬ 
sulting engineer with the Atmospheric Nitrogen Cor¬ 
poration and the Solvay Process Company, known for 
his work on the separation of helium from natural gas 
and on nitrogen fixation, dic<l on October 4 at the 
age of fifty-one years. 

The Yale University School of Medicine has ar- 
rangiHl an exhibition in recognition of the two hun¬ 
dredth anniversary of the death of Herman Boerhaave, 
who oocuined the chairs of clinical medicine, botany 
and chemistry at the University of Leyden during 
some twenty years of his life. The books written by 
Boerhaave which are on exhibition come from the 
library of Dr. John F. Fulton, Sterling professor of 
physiology. The exliibition will be left in place until 
October 15 in the foyer of Sterling Hall of Medicine- 
There is exhibited the first edition of Boerhoave^B 
“Institutiones Medicae," published in 1708, which for 
the first time established physiology os an acadexmc 
discipline in the medical curriculum. “Institution^^ 
Medieae" was written by Boerhaave to give his stu¬ 
dents a background of knoudedge of normal function; 
in the work be introduces the term “physiology” in its 
modem connotation. 
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SCIENTIFIC EVENTS 


WORK OF THE BRITISH HYDROGRAPHIC 
DEPARTMENT 

The ttiuiual report of tlie Hydrogi'iipher of the 
Navy, Rear-Admiral J. A. Edgell, for 1937, summar¬ 
ized in the I>ondon Timeaf shows that the Servit^e sur¬ 
veyed during the year a total length of 667 miles of 
coastline and sounded an area of 6^599 square miles. 
Seven ships were employed, three in homo waters 
and four in foreign stations. In addition a survey¬ 
ing unit wag employed on the West Coast of Scotland 
on a survey from Loch Killisport to Loch Crinan, 
and also surveyed Lake Windermere. The South 
Coast of England survey continued its work at Ports¬ 
mouth, the Solent and Plymouth. 

Provision has been made in the 1938 estimates for 
a new 53-foot surveying launch, equipped with echo 
Bounding gear, for use by tlie latter survey. The tidal 
stream survey of the waters suri’ounding the British 
Islas, begun in 1933, was continued, observations being 
made by surveying vessels at 26 statiotis, at one sta¬ 
tion by the Southampton Harbor Boai’d, and at 15 
BtationB by the French Hydrographic Society. 

Work on four new ships for service in home waters 
and two for service on foreign stations wa.s continued, 
in addition to the Royal research ship Research. The 
keel of the latter was laid on September 9, 1937, and 
satisfactory progress has been made since that date. 

A statistical summary shows that 63 new charts 
(compared with 29 in 1936) were published for gen¬ 
eral use, and 49 new editions of charts (compared with 
45 in 1936). The number of corrections to charts in¬ 
serted by hand was 259,888. The department issued 
2,472 Admiralty notices to mariners during the year. 
The net receipts from the sale of charts amounted to 
£67,727, compared with £51,351 in 1936. 

There was again on increase in the number of rocks 
and dangers to navigation discovered by surveying 
ships, the total being 135, against 112 in 1936, and 
63 in 1935. In addition, 21 were reported by other 
British warships and 302 by various British and for¬ 
eign governments and authorities, making a total of 
458, against 435 in 1936 and 358 in 1935. 

The number of broadcast wireless navigational warn¬ 
ings issued was 641, being larger than ever before and 
49 more than in 1936. These reports are telegraphed 
from the Admiralty to various wireless stations in the 
British Isles, and are broadcast from these stations 
according to the area affected by the warning. 

THlt CHILDRENS HOSPITAL RESEARCH 
FOUNDATION 

ANNOTOOBMBira is made by Dr. A. Graeme Mitchell, 
diteetot of tibe Children's Hospital Research Founda- 
Okebiiati, and Dn Glenn E. Cullen, director of 


laboratories, that upon authorization of the board of 
trustees a Bcientifle Advisory Council has been ap¬ 
pointed. This consists of; 

Dr. 0. T. Avory, member of the Hospital of tho Rocke¬ 
feller Inotitate for Medical Research. 

Dr. Ernest Goodpasture, professor of pathology, Van¬ 
derbilt University Bchool of Medicine. 

Dr, A. Baird Hastings, professor of biological chem¬ 
istry, Harvard University Medical Bchool. 

Dr. A. N. Richards, professor of pharmacology, Uni¬ 
versity of Pennsylvania School of Medicine. 

The second meeting of this council was held in Cin¬ 
cinnati on September 28 and 29. 

The Children's Hospital Research Foundation was 
established in 1929 througJi the genero.sity of Willi5im 
Cooper Procter, lt.9 facilities include its own labora¬ 
tory building and affiliations with tho Children’s Hos¬ 
pital of Citicinnati, the Pediatric Department and the 
Contagious Disease Pavilions of the Cincinnati Gen¬ 
eral Hospital, the Children’s Convalesctuit Home, the 
Babies’ Milk Pimd Association and the Oiiio Soldiers' 
and Sailors’ Orphans' Home at Xenia, Ohio. The 
Children’s Hospital and its Research Foundation are 
affiliated by agreement with tho University of Cin¬ 
cinnati, tile professor of pediatrics in the University 
of Cincinnati being the director of the medical service 
and the director of tlic foundation. Approximately 
one hundred and fifty publications have appeared from 
the research foundation. Present plans contemplate 
additions to the staff and certain new lines of investi¬ 
gation. 

REORGANIZATION OF THE U. S. DEPART¬ 
MENT OF AGRICULTURE 

Bkcbetary Hknry A. Wallace has announced im¬ 
portant changes in the structure of the U. S. Depart¬ 
ment of Agriculture. These are designed to expedite 
the services of the department to the public. The new 
oiganization unifies four lines of work which have 
assumerl importance in recent years as new responsi¬ 
bilities have been laid on the department. 

(1) The forming of programs and plans to guide the 
entire group of agricultural adjustment, conserva¬ 
tion and marketing eorvices to farmers and the 
general public is assigned to the Bureau of Agri¬ 
cultural Economics, which will be charged with 
department-wide responsibility. 

(2) The execution of marketing work is lodged in four 
units responsible to the secretary through a director 
of marketing and regulatory work, 

(3) The ^acution of all physical land-use programs 
which involve operations by the Government on 
farm lands is consolidated in the Boil Conservation 
Service. 

(4) Research work in the of agricultural and in- 
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dqatrial technology 1 b placed nnder nnlfled dircc- 
tion. 

To direct the planniug work Dr. H. R. Tolley, ad- 
miuistratur of the Agricultural Adjustment Adminis¬ 
tration, formerly director of the Giannini Foundation 
of the University of California, has Ijeeome chief of the 
reconstituted Bureau of Agricultural Economics. 

Secretary Wallace, according to the official announce¬ 
ment, said: 

It is imperative that we ostablisli over-all planning work 
for the whole department in order to provide for proper 
functioning of the many new activities authorized in 
recent years by the Congress. It has become all the more 
necessary eince the department last July entered into a 
siguifictint and far-reaching agreement with the Land 
Grant College Association. Under the agreement the 
colleges and the department are establishing democratic 
procedure that will give farm people an effective voice in 
forming, correlating and localizing public agricultural 
programs. Farm people and official agencies in the states 
are now forming community, county and state groups to 
carry on land-use planning and program building. In 
the expanded Bureau of Agricultural Economics, the dO' 
partment is now establishing its part of the machinery 
needed to integrate state and local planning with general 
planning and program-forming activities within the de¬ 
partment. 

To consolidate the marketing work, A. G. Black 
leaves the post of chief of the Bunmu of Agricul¬ 
tural Economics and becomes director of the Bureau 
of Marketing and Regulatory Work. Hia associates, 
the chiefs of tlic four agencies combining all marketing 
and regulatory activities, will be: Jesse W. Tapp 
(fonnorly assistant administrator of the AAA), sur¬ 
plus commodity diversion and marketing agreements 
programs; C. W. Kitchen (formerly assistant chief of 
the Bureau of Agricultural Economics), marketing re¬ 
search, service and regulatory work; J. W. T, Duvel, 
continuing as chief, Commodity Exchange Administra¬ 
tion; and Joshua Bernhardt, continuing in charge of 
activities under the Sugar Act of 1937, R. M. Evans 
leaves the post of assistant to the secretary and be¬ 
comes administrator of the Agricultural Adjustment 
Administration. 

The consolidation of physical operations in land-use 
programs for farm land brings them all under H. II. 
Bennett, chief of the Soil Conservation Service. 
Widening the uses of farm products is the purpose of 
merging technological research work, including that in 
the Bureau of Chemistry and Soils and that in the 
Bureau of Agricultural Engineering, under the direc¬ 
tion of the chief of chemistry and soils, H. Q. Knight. 

THE DEDICATION OF THE ABBOTT 
LABORATORIES 

The fiftieth anniversary of the founding of the 
Abbott Laboratories, pharmaeeuticai manafaoturers^ 


in North Chicego, was eelebrated on Oetober 7 with tike 
dedication of a new laboratoiy building. 

There was a special program in the afternoon, fol¬ 
lowing an inspection tour in the morning. The speak¬ 
ers and their subjects were: Dr, Karl T. Compton, 
president of the Massachusetts Institute of TechnoL 
ogy> 'TThe University and the Public Welfare^; Dr. 
Herbert M. Evans, Morris HertEstein professor of Iriol- 
ogy at the University of California, ‘The Task and 
Spirit of Research,” and Dr. Thomas Parran, sni^ 
geon general, U. S. Public Health Service, Washing¬ 
ton, D. C., ‘^Research and Public Health.” In the 
evening a program was presented at the Palmer 
House with the following speakers: Dr. Harrison £. 
Howe, editor of Tndiistrial and Engineering Chem- 
istrg, “The Contributions of Organized Chemistry”; 
Dr. George D. Beal, assistant director of the Mellon 
Institute, Pittsburgh, “The Scientific Development of 
Drug Standards”; Dr. Morris Fishbein, Chicago, edi¬ 
tor of the Journal of the American Medical Associa¬ 
tion, “The Contributions of Medicine to the Public 
Welfare.” 

The new building is three stories high with an attic 
and basement, providing facilities for the chemical, 
bacteriologic, botanic, medical and pharmaceutic re¬ 
search activities of the firm. In addition to lab¬ 
oratories it contains a micro-analytic laboratoiy, a 
library with accommodation for 20,000 volumes, hot 
and cold rooms for stability studies, dark rooms on 
each door for the use of optica] instruments, one 
dark room for use as a laboratory for light-sensitive 
reactions and an air-conditioned auditorium seatiug 
800 persons. 

THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE . 

At its annual meeting each year the council of tiie 
association votes a number of grants in aid of rosesi^ 
In order that applications for such grants may be ex¬ 
amined and passed on by the committee on grants in 
time for the annual meeting, they must be filed in the 
office of the permanent secretary before November J 
on forms that will be supplied upon roquest. These 
forms contain full instructions respecting the informal 
tion that must support the applications. 

The funds from which the grants are made aie 
derived from the income of endowments of the asso¬ 
ciation by various gifts, from investments of reserve 
funds and from the income from the 1i f<^ meznbenibi|k 
fees of deceased life members. Although the i new* 
available for the support of research k as yet veity 
limited, it fortunately has been increased in tedeht 
years by gifts from a friend of the associntion* 

As a rule grants are not made to pay 
investigators or traveling expenses mr f<Sfr 

the results of investigatian^^^^^^^T^ 




mSij for ssBbtianoe in (itcmpletifig reBearch proj> 
that are wall tmder 'way and for which valuable 
acmdUBicKia within limited periods may reasonably be 
expected. Often they complete the requirements for 
fnnds which have been partly met by the institutions 
with which the applicants are associated or from other 
sources. 

Section I (Psychology) of the aasociation will meet 
in Biohmond, Va., from Tuesday, December 27, to 
Thursday, December 29. In addition to the usual pro¬ 
gram of contributed papers, there will be, on Wednes¬ 
day, December 28, a symposium on ^Tlecent Advances 
in the Psychology and Physiology of Audition” under 
the chairmanship of Dr. Elmer A. Culler, University 
of Rochester. 

Since the change of the date of the meetings of the 
American Psychological Association from Christmas to 
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September, attendance at the meetings of Section 1 
has steadily increased. It is hoped that a large number 
of psychologists will attend and participate in the 
Richmond meetings. The character of the general pro¬ 
gram must depend on the submitted papers, and mem¬ 
bers of Section I are urged to send in abstracts. Both 
theoretical and experimental papers are acceptable. 

AH fellows and members of the section who wish tq. 
read papers should submit abstracts in duplicate (not 
more than 300 words in length) of the papers which 
they wish to present. Please note on the abstracts the 
time required for presentation up to a limit of 15 
minutes. Abstracts should reach the section secretary, 
Leonard Carmichael, Tufts College, Medford, Massa¬ 
chusetts, not later than November 11. 

F. R. MOTJLTOlf, 
Permanent Secretary 




SCIENTIFIC NOTES AND NEWS 


The Perkin Medal of the Society of Chemical In¬ 
dustry for achievement in industrial chemistry has 
been awarded to Dr. Walter 8. Landis, vice-president 
of the American Cyanamid Company. 


Da. Nbvin M. Pbnkbman, professor of geology and 
geography at the University of Cincinnati, will be 
presented with the gold medal award of the Geographic 
Society of Chicago on October 22 at the annual post¬ 
vacation luncheon of the society. 

At the opening exercises of the Medical School of 
the University of Michigan on October 1, the degree 
of doctor of science was conferred upon Dr. Peyton 
Rous, member of the Rockefeller Institute for Medical 
Research, New York, who delivered the convocation 
address. 


The Barvard Ahmni BMeiin reports that in honor 
of Dr. Walter B. Cannon, George Higguiaon professor 
of physiology at the Harvard Mescal School and 
national chairman of the Medical Bureau to Aid Span¬ 
ish Democracy, a fund is being raised by his friends 
for relief worik in Spain. The money will be sent this 
month, together with a portrait of Dr. Cannon, to Dr. 
Juan Negrin, premier of Spain, professor of human 
physiology at the University of Madrid and director 
of the physiological laboratory of the Bamdn y Cejal 
Institute, a friend of Dr. Cannon. 

Dil Alubuosct Penck: celebrated his eightieth birth- 
day cm September 26. Professor Pendc held for 
years the chair of geography at the University 
^ when in 1906 he was appointed to take 

the Uni- 
irector of 
t^ecoming 


#11^ of Marine Studiee ir 

of lo he wae made d 



It is reported in N^ature that Professor Alfred Kiihn, 
director of the Kaiser-Wilhelm Institute of Biology, 
Berlin; Dr. Hugo Haaaingen, professor of geography 
at the University of Vienna, and Dr. Hans Ahlmann, 
professor of geography at Stockholm, have been 
elected members of the Prussian Academy of Sciences 
in the physioo-mathematical class. 

Dr. Harold C. ITret, professor of chemistry at 
Columbia University, will give the George F. Baker 
lectures in chemistry at Cornell University for the 
academic year 1938-39 in November and December. 
Dr. G. B. Kistiakowsky, of the department of chem¬ 
istry at Harvard University, will be Baker lecturer in 
February and March, and Dr. P. W. Bridgman, pro¬ 
fessor of physics at Harvard University, will lecture 
in April and May. 

Db. Thomas Francis, Jb., member of the staff of 
the International Health Division of the Rockefeller 
Foundation, in charge of research on influenza, has 
been appointed professor of bacteriology in the New 
York University Collie of Medicine. The chair in 
bacteriology became vacant recently when Dr. Williani 
S. Tillett WEB assigned to the professorship of medicine 
formerly occupied by the late Dr. John Wyckoff. 

D«. Hiram Bbntlbt Glass, of Stephens College, 
Columbia, Mo., has been appointed assistant professor 
of biology at Ooucher College, Baltimore. 

Dr. S. C. Wkhch, demonstrator in physiology at 
the School of Physic, Trinity College, Dublin, has 
been appointed instructor in the department of pbar- 
maeology in the Medictd College of the State of South 
Oarolina. 

D». W- G. Cx«AitE, of the Beripps Metabolic Gliaie^ 
Zi« <Mfinafcmetor in the 
at the Univexrity of Minneeota. 
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Da I. M. Koi/thopp was referred to in a recent 
issue of SciKKOE as head of the department of ch^- 
istry at the University of Minnesota. His correct 
title is chief of the division of analytical chemistry. 

R. W. Tritllinger, principal experiment station ad- 
ministrator and agricultural engineer, who has been 
associated with the Office of Experiment Stations of 
the U. S. Department of Agriculture since 1912, has 
been appointed to tlie newly established position of 
ttiwristant chief. Ilis work will be, in association with 
the chief, to '^direct and supervise the administration 
of the Federal Acts granting fluids to the states for 
research with all correlated responsibilities and to as¬ 
sume leadership in the maintenance of desirable re¬ 
search relationships between states and between state 
and Federal agencies with respect to these Federal- 
grant Acts.'' 

H, C. Sampson retired from the post of economic 
botanist at the Royal Botanic Gardens, Kew, on Sep¬ 
tember 30. He is succeeded by Sir Geoffrey Evans, 
who is retiring from the post of principal of the Im¬ 
perial College of Tropical Agriculture, Trinidad. He 
has in turn been succeeded in the principalship by 
0. T. Faulkner, director of agriculture in Nigeria. 

Dh. M. S. Krishnan has been appointed assistant 
director of the Giiological Survey of India. lie is the 
first Indian to be appointed to this post. 

The following fellows in the medical sciences, ap¬ 
pointed by the Medical Fellowship Board of the Na¬ 
tional Research Council during the year 1 have 

commenced their fellowship appointmerds: Louis K. 
Alpert, at the Rockefeller Institute for Medical Re¬ 
search; Philip P. Cohen, at the University of Sheffield 
(England); Tlionias H, Davies, at California Institute 
of Technology; Carl L. Larson, at the University of 
Rochester; Arthur P. Richardson, at the Johns Hop¬ 
kins University; Jane A. Russel], at Yale University; 
WilfiNDd W. Westerfcld, at the University of Oxford. 

Dr. W. F. pRorTTY, head of the department of geol¬ 
ogy of the University of North Carolina, has been made 
a member of the Board of Consultants of the Tennessee 
Valley Authority in place of Professor W. J. Mead, 
of the Massachusetts Institute of Technology, who re¬ 
cently resigned. 

De. Paul R. Cannon, professor of pathology of the 
University of Chicago, has been appointed a memlwjr 
of the Medical Fellowship Board of the National Re¬ 
search Council for the period ending June 30, 1941, 
to complete the unexpired term of Dr. Eugene L. Opic, 
who has resigned. 

Elmer H. Johnson, industrial geographer in the 
Bureau of Business Research of the University of 
Texas, has been given leave of absence to make a study 


of it^onai industrial development in a group of souths 
©astern states. 

Dr. Forest Rat Moulton, permanent secretary of 
the Aniericjin Association for the Advancement of 
Bcienoe, will open the annual lecture series of the 
Louisiana State University chapter of Phi Kappa Phi 
on October 27. 

At the inauguration of the one hundred and four¬ 
teenth annual session of the JefEerson Medical College, 
Philadelphia, the introductory lecture was delivered 
by Dr. Charles M. Gruber, professor of pharmacolt^, 
on ^'Research, the Key to Progress." 

Sjr EnwAKD Mellanbt will deliver the Hnrveian 
Oration to the Royal College of I'hysicians of London 
on October 18, 

The two hin)(lred and twenty-third regular meeting 
of the American Physical Society will bo held at the 
University of Chicago on Friday and Saturday, No¬ 
vember 25 and 26. The headquariers hotel will be the 
Hotel Windermere. 

The annual meeting of the Air Hygiene Foundation 
will be held on November 17 at the Mellon Institute, 
Pittsburgh. The program includes progress reports 
on the research for preventing industrial disease and 
improving the health of employees. Other reports, for 
industrial management, will cover legal, economic and 
social piiases of industrial health. 

The fifth annual meeting of the New York State 
Geographical Association will be held at the State 
Teachers College at Buffalo on November 5. In the 
morning session, papers on the geography of New 
York State will be presented. A field trip is planned 
for the aftenioon, with a banquet and an invited 
speaker for the evening. 

Bradford Willard, press secretary of the Pennsyl¬ 
vania Academy of Science, reports that the regular 
summer meeting of the academy was held on August 
12 and 13 in Chester County. Seventy-five members 
and guests attended. The academy assembled at 
Coatcsville on the twelfth in the afternoon and pt^)- 
ceeded on a field trip. Two hours were spent in the 
du Pont Longwood Gardens, where items of unuBoal 
botanical interest were observed. From the gardens, 
the trip continued through the region of ancient, 
crystalline rocks where both geology and botany 
proved interesting. Particularly striking was the dif¬ 
ference between the vegetation of the serpentine bar¬ 
rens and intermingled areas of pegmatite. A business 
meeting and reception occupied the evening. The kst 
day was devoW to further field studies. The first 
stop was the arboretum of the Westtown School, Fol* 
lowing that parties visited the seipentiiw bamn*^ 
Woods Chrome Mine and other points, ehi^dty of 
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torest to the mineralogist and botanist. The Chester 
County Natural Historical Society, Dr. E. T. Wherry, 
o£ the University of Pennsylvania, and Dr. E. M. 
Gress, state botanist of Pennsylvania, were largely re¬ 
sponsible for the successful planning and conducting 
of the meeting and field trips. 

The fourth annual fall Field Camp of the depart¬ 
ment of geology and geography of Syracuse Univer¬ 
sity was held in the vicinity of Catskill, New York, 
from September 12 to 17, under the direction of Dr. 
George B. Croesey, chairman of the department. 
Headquartera were at the Kiskatom, a country hotel 
near Pnlenville. 

The first meeting of the London Scientific Film So¬ 
ciety was held on September 20. The society plans to 
g^ve a aeries of sliows of scientific films to its members 
and their guests during the coming season. Professor 
Sir Frederick Gowland Hopkins, Sir AVilliam Bragg, 
Professor L. Hogben and Professor Julian Huxley 
are patrons of the society, which has about a hundred 
and fifty members. 

George A. Hohmeij and Company, of Austin, Minn., 
has made an annual grant of $25,000 to the University 
of Minnesota to establish the Hormel Research Foun¬ 
dation for the promotion of researches in the field of 
food tiKihnology, Most of the research will be devoted 
to problems of importance to the packing industry. 
The work will be cotiducted by a committee consisting 
of Professors George 0. Burr, R. A. Gortner, H. 0. 
Halvoi'son, Walter M, Lauer and Samuel C. Lind, 
chairman. The post-doctor of philosophy fellows who 
will take part in the research in 193S-39 are; Claude 


H. Hills (biochemistry); J. P. Kaos (biochemistry); 
Lewis S. Keyeer (organic chemistry) and Floyd C. 
Olfion (industrial bacteriology). 

Under the terms of the will of the late Miss Grace 
M. Edwards, of Boston, the president and fellows of 
Harvard College will receive $25,000 for the benefit of 
the Arnold Arboretum. 

Free illustrated lectures at the Now York Botanical 
Garden have been announced for three o'clock on 
Saturday afternoons as follows: October 1, Rock Gar¬ 
den Construction, A. C. Pfander, assistant superinten¬ 
dent; October 8, Humoring the Garden Soil, T. H. 
Everett, horticulturist; October 15, Botanists and 
Human Progress, J. H. Barnhart, bibliographer; Oc¬ 
tober 22, Winter in Oaxaca, W. II. Camp, assistant 
curator; October 29, Garden Work with Shrubs, P. M, 
Koster, nurseryman; November 5, Some Important 
Drug Plants, Pi’ofeasor Win. J. Bonisteel, Fordhom 
University; November 12, Alpine Flowers of Central 
Greece, Professor Clarence H. Young, Columbia Uni¬ 
versity, and Mrs. Young; November 19, Origin and 
Improvement of Plants, A. B. Stout, curator of edu¬ 
cation and laboratories; November 26, The Romance 
of Plant Names, H. A. Gleason, head curator and 
assistant director. 

An Associated Press dispatch dated from Berlin 
on October 4 n^ads: "German medical journals no 
longer may accept articles by Jewish doctors, the Nazi 
Commissioner for Medical Journalism ordered. The 
order added that ‘our German doctors will subscribe to 
foreign journals only if they are published fay Aryan 
publishers and edited by Aryan doctors.' ” 


DISCUSSION 


AN INSTANCE OF PROGRESSIVE INDIVIDU¬ 
ATION IN VISUAL FUNCTIONS 

This lb simply an anecdote. It is utterly lacking 
in scientific control, but, like all such incidents, it had 
to be “caught on the fly" and taken for what it is 
worth. At least it serves to illustrate what I mean by 
individuation in the sensory field. 

The incident which I am about to relate concerns 
mj dogf Ponto. In breeding he is three fourths Ger¬ 
man police and one fourth Scotch collie, I procured 
him when he was ten weeks old, and till this incident 
kept him tied most of the time. Oecasionally when I 
was going about the premises I turned him loose, oud 
particularly I did so each morning when I went for 
my mail at the rural delivery box. This is south of the 
limn entrance to my laboratory. These daily trips 
occasions of great joy to Ponto, as he showed by 
me, $nd especially by taking the lower 


end of my cane in his mouth and playing with it, then 
dropping it only to catch it up again. He obviously 
regarded my cane and myself as friendly creatures. 

This went on for about four weeks, when Ponto 
bad a new and strange experience with me and my 
cane. Instead of going out of the south door of my 
laboratory I went out of the west door, Ponto, being 
free, met me instantly and took the tip of my cane in 
his mouth as usual. He played about my feet as I 
walked along till we passed the servants^ quarters to 
the northwest and entered the poultry yard beyond, 
the poultry yard being so situated as not to be visible 
from the west door of my laboratory on account of 
the servants' quarters. When we entered the poultry 
yard Ponto «et upon the hens and gave them a mepy 
chase. To chastise him I reprimandod him loudly and 
threw my cane at him. He fled precipitately and ran 
out of danger beck to the laboratory. 

The next morning Ponto met me as usual at the 
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front door for the exonision to the mail box. He 
made the ousrtomary salntation and played with my 
cane as I walked along. There was nothing in bis be¬ 
havior to indicate that he remembered the incident of 
the day before in the poultry yard or regarded either 
myself or my cane as a menace. But later the same 
day I went out of the west door of my laboratory 
again on my way to the poultry yard. Ponto met me 
at the door and, taking the tip of my cane in his 
mouth, played along happily till we passed the ser¬ 
vants' quarters and come in view of the poultry yard. 
At that moment he stopped and seemed to survey the 
situation. His ears and tail drooped disconsolately, 
and, turning about, ho went sorrowfully back to the 
iaboratoiy. These reactions were repeated for several 
days following. 

Now, the poultry yard had done nothing to chastise 
Ponto, It was myself and my cane that had func¬ 
tioned in that capacity. According to the theory of 
association the dog would be expected to associate 
(synthesize) the chastisement with me and my cane, 
the moving objects which overtly effected the repri¬ 
mand. But, obviously, my cane and I held no menace 
for him so long as we were alone in his field of vision. 
As soon, however, as we made a common visual pat¬ 
tern with the poultry yard he recognized a menacing 
situation. It was the total pattern that acted as the 
stimulus. And tliis did not require an act of synthesis 
by Ponto. The totality (oneness) was primary, and 
in the primary total visual pattern none of the ele¬ 
ments had acquired a sufficient degree of individuality 
of their own for the dog to recognize them as such 
in the composition of the field and to attach to them 
their true significance. In other words, Ponto could 
not individuate ray cane, myself and the poultry yard. 

But Ponto’s behavior when he was six months old 
suggested that he had made progress in powers of 
visual individuation. He would then seat himself 
before me while 1 stood quietly, and would gaze into 
my eyes intently and inquiringly as if he expected 
something to come out of them. He had obviously 
noticed that my eyes were a part of me, and a very 
special part, for after we had looked each other 
straight in the eyes for a while, and without either of 
us making any other movement, he would playfully 
leap at my face. This leap was so sudden and close 
that I had to dodge to escape it. 

Possibly I owe psychologists an apology for this 
trespass upon their field, particularly those who give 
little consideration to neurology or have no sympathy 
for Gestalt psychology. iCuo,^ for instance, has criti¬ 
cized my “xmoritical acceptance of the *geatalttheorie.’ 
This does not seem to me quite justified, for I had not 
thought of accepting any theory of psychology. In 


broader implications. But I am in agreement with 
the theory in the interpretation of the relation of the 
port to the whole in organismio behavior. And in so 
far as 1 have advocated the theory 1 have been im¬ 
pelled by facts of structural and functional growth 
of the nervous system and the organism. In botdi 
structural and functional development I see the 
tagonistic processes of integration and individuation; 
the one tending to maintain the integrity of the or¬ 
ganism, the other tending to dismember it. Normal 
development requires the whole to dominate the parte. 
If this is in accord with the ^^geatalttheorie/^ as 1 
think it is, all well and good, but beyond this I have 
no personal interest in the theory. 

Within normal limits individuation makes for 
greater efficiency of living, both motor and sensory. 
In the visual functions I consider it as the biological 
process which makes possible a figure on a ground. 
Genetically, we see, first, totalities (wholes); later we 
^‘regard" parts of the totalities. It is possible that 
Ponto in his younger days saw my cane as a part of 
myself, for he was constantly trying to lick my hands, 
though I avoided this caress as much as possible and 
reproved him for it. Taking the tip of my cane in 
his mouth may have given him a similar satisfaction, 
and he could do this with impunity. Only later, 1 
think, was he able to ^^regard" my cane as such; for 
this would be possible only through the process of 
individuation. In former writings 1 have spoken of 
this process as ^^reduction” of the field of stimulation,” 
or ‘^progressive restriction of the stimulogenous 
zone,"^ or “progressive reduction in the extent of the 
reflexogenous zone or range of the impinging 
stimuli."* 

In this as in all my communications I take pleasure 
in acknowledging a grant by the Josiah Maoy, Jr., 
Foundation to support my work, 

G- E. CoOHUiL 

B. F. D. 2, 

GAINBBVILiLK, FloEXUA 

STROBOSCOPIC ILLUSIONS CAUSED BY 
LIGHTNING 

On June 10, 1038, a thunder-storm lasting 
5:30 to 7; 30 P.Ar., accompaiued by brilliant ligh tnitt g, 
occurred at Iowa City, Iowa. The i&y, piled high with 
white cloud masses, was brightly illuminated at fJte* 
quent intervals during this stoiin. An 8-iiich 
fan running on a window sill facing the storm wjm 
sharply silhouetted against this light background 
throughout each flash. lASting through many flasihjei 
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ttrobcmeo^k) ifitmoa was isoted on the revolving 
Uades. This was more dearly seen with the room 
Ugbts tnnied off* Every stroke did not produce exactly 
the same Uiusion on ihe fan blades. A number of 
flashes caused the revolving blades to appear practi* 
ealiy motionless; with others they seemed to revolve 
slowly in tlie direction of their original rotation. Some 
flaahes produced no effects. During the present obser¬ 
vations it was estimated that at least SO per cent, of the 
flashes created a stroboscopic illnsion upon the whirl- 
ing fan blades. Noticeable flickering of the flash fre¬ 
quently obaracteriaed those strokes creating this illu¬ 
sion. No flashes were observed that caosod the fan 
blades to appear to revolve backwards. 

Beoent researches upon lightning by MoEachron and 
AfeMorris^ have demonstrated that what appears to be 
a single stroke is often a aeries of flashes, spaced a 
fraction of a second apart. Such multiple strokes 
may consist of as many as 40 separate discharges, the 
interval between them varying from 0.0006 to 0.53 
second. Their observations have indicated that about 
90 per cent, of the strokes in some storms were mul¬ 
tiple. This paper should be consulted for details 
impossible to cite in a short note. 

These researches have clearly indicated that certain 
bolts of lightning are made up of a rapidly occurring 
series of separate flashes. A multiple stroke of light¬ 
ning may, therefore, create the same type of illusion 
upon the revolving blades of an electric fan as do tlie 
intermittent light flashes produced by a stroboscope. 

H. L. D«an 

BiFAaTtiBNr or Botant, 

Btatjc Ukiveesity or Iowa 

ADVANTAGES OF F«:=kma 

The much-debated and troublesome gravitational 
measure of force can be handled in only two essentially 

different ways. These axe Fg = and Fg = Each 

haa its advantages and each has its ardent advocates, so 
that further discussion may be a waste of time. How¬ 
ever, I should like to point out one or two possibly 
new reasons which seem to me to give the weight of 
argument in favor of kma. 


In this method A; is a nnmerieal constant which, in 
the metric system, converts dynes to grams of foroe 
(F«). In the form Fg=^kma, it equals approximately 
1/9S0 and is exactly analogous to the number 12, 
which converts a length measured in feet to the same 
length measm^ed in inches. Such a number has no 
dimension as the word is usually understood. It is 
simply the quotient of one foot divided by one inch. 
The result is twelve, not 12 in/ft. If you ask how 
many quarters make a dollar, the answer is font, not 
4 quarters/dollax. The latter would amount to saying: 
"four quarters per dollar quarters make a dollar”; 
which is certainly redundant. Thus we may write 
Lin = 12L(if or F = 980 Fg, where 12 and 980 are 
numerical ratios of the same physical quantity, and 
are therefore numbers having no dimensions. 

The other method is based on a foroe-length-time 
system of units instead of a mass-length-time system. 
The force (weight) to is converted to a mass by divid- 
ing by p, and this new mass, measured in units of OSO 
grams, gives force in grama when multiplied by the 
acceleration measured as usual The numerical labor 
involved is identical in both methods, so the only ques¬ 
tion is as to which makes for the least confusion. It 
seems to me that kma is the least confusing, since it 
does not depart from the og.s. system in calculating 
the non-o.g.B. quantity, force measured in grams. The 
tea 

trouble with is that it introduces practically 

two non-c.g,s. quantities, namely the weight w, and 
the mass w/g measured in 980-gm units. Possibly this 
system would be preferable if we always used gravita¬ 
tional units and nothing else. That is why it appeals 
to the engineer, who clings to the good old pound 
weight and ignores the possibility of a pound mass. 
But the use of the metric system either with o.g.s. or 
m.k.a. units is certainly increasing. So it seems to 
me that since we can not yet ignore force pounds and 
force grams, we should use that method of dealing with 
them which is the least confusing and which deviates 
as little as possible from the concept of foroe expressed 
by F = ino. HfiNar A. Pereiks 

Tbikity Coulxgb, 

Harttobu, Conk. 


QUOTATIONS 


THB PHYSIOLOGICAL CONGRESS AT 
ZURICH 

AlCtD aoSpiciomB snrroundings the International 
i^l^ologica^ Congress had its sixteen^, or jubilee, 
at Zutich fxmn August 14th to 19th. The 
B. Bess, in a happy address 
W. A, HcASortls, Eleo- 


of welcome, pointed out that the congress bad been 
conceived in England in 1888, but was bom at Basel 
in September of 1889 when a group of 129 j^iysiolo- 
gists met td hold their first congress. It was highly 
flttiz^, therefore, that the congress should return to 
Switseriand to celebrate its fiftieth anniversary; this 
time with a registration of more than 1,600 members. 
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In recognition of the occasion the Physiological 
Society had appointed Dr. K. J. Franklin to write 
**A Short History of the International Congresses of 
Physiologists.” This excellent record appeared in the 
Annuls of Science for July 15th and in reprint form 
was presented by the society to all members of the 
congress. The “History” is appropriately dedicated 
to “Charles Scott Sherrington, one of the general secre¬ 
taries of the congresses from 1892 to 1907, who by his 
experimental demonstrations at successive meetings 
and by his personal encouragement of younger physi¬ 
ologists has for half a century put into practice the 
principles laid down by the founders of tlie con¬ 
gresses.” 

The Zurich congress was notable for its observance 
of the principles of simplicity which Michael Foster 
and others insisted upon at the early congresses: a mini¬ 
mum of pomp and ceremony, no official delegates, quiet 
entertainment, often en families and a sympathetic 
and well-mannered press. The scientific proceedings 
were marvellously organized in five simultaneous pro¬ 
grams beginning on Monday afternoon, August 15th, 
and continuing twice daily (save for the excursion on 
Wednesday afternoon) until Friday afternoon. A 
now and highly successful feature of the congress were 
the fifteen symposia embracing set topics of cuiTent 
interest such as the kidney, acetylcholine, fmtal respi¬ 
ration, adrenal cortex and vitamin Bg, at which the 
major contributions and principal discussions were by 
invitation. There were also many demonstrations, 
conspicuous among which was evidence of the growing 
popularity ot cinematographic demonstration. 

Scientifically speaking, it was generally felt that the 
Zurich congress was the most successful of any hold 
in recent years, and it set a standard which English 
members will find it difileult to equal in 1941 when the 


seventeenth congress is to meet in Britain. From the 
international standpoint there were several features 
worthy of note. It was a source of profound regret, 
after the brilliant congress at Leningrad and Moscow 
in 1935, that not one Russian physiologist could be 
present in Zurich. Professor Orbeli, however, was 
elected to succeed Pavlov on the international com¬ 
mittee, and it is earnestly hoped that we shall be able 
to welcome him and his colleagues in England in 1941. 
A source of gratification to the entire congress was 
the laige delegation of physiologists from Spain, led 
by Professor Negrin himself and including Professor 
August Pi Sunyer of Barcelona and Professor Jaime 
Pi Sunyer of Santiago d(! Galicia. The German dele¬ 
gation was unexpwtedly large, consisting of 130 mem¬ 
bers, though many eminent physiologists of Germany 
(including Be the, Warburg, von Briicke and Otto 
Loewi) were conspicuous by ilieir absence. Drs. 
Oskar and Cecile Vogt happily were present in Zurich. 
Apart from several junior students from European 
laboratories, only one physiologist came from the Far 
East (Professor Yas Kuno). 

For its skill in handling the problems of diplomacy 
with which the congi^ess was faced the Swiss com¬ 
mittee deserves the admiration and gratitude of all 
those interested in the welfare of physiology; and in 
this connection the names of Professor Hess and of 
Professor Ernst Rotblin, the general secretary, come 
most prominently to mind, together with that of their 
able assistant, Dr, Oskar Wyss. After unanimously 
voting to accept the invitation to meet in England in 
1941, tlie congress responded enthusiastically to Pro¬ 
fessor lloussay’s invitation to meet in Buenos Aires in 
1944; the South American invitation, however, will not 
be voted upon until 1941 .—Correspondent of The 
Lancet, 


SCIENTIFIC BOOKS 


PHYSICS TEACHING AND THE TEXT-BOOKS 

Usually at the beginning of the academic year a 
great variety of new texts, or new editions of surviving 
old-established text-books, arrive in astonishingly large 
numbers. The diversity of objectives and expectations 
of a physics course is probably the main reason for 
this flood of texts which attempt to satisfy the great 
differences of conditions to be met in this country. 
Physics is taught as a foundation for engineering and 
applied sciences, as a basis for natural philosophy, and 
finally as a part of the general survey course on the 
natural sciences which is becoming increasingly popu¬ 
lar in secondary schools and colleges. 

Depending on the purposes of the course as set by 
the instructor, the outlook on the subject is bound to 
vary. But the reason for the appearance of so many 


different texts is due not only to the different funda¬ 
mental concepts or minimum requirements of a gen¬ 
eral physios course, but also to the variety of entrance 
requirements into colleges which exist in different parts 
of the country and in different schools. Prom those 
students who have had no high-school physics at all 
and hear about physics for the first time in the sopho¬ 
more year, to those students who have had one year or 
more of college work and arv required to take two 
years of physics, all intermediate stages are encoun¬ 
tered. It is, therefore, to be understood that no two 
texts are alike and that in most cases each book will 
appeal to some special group only. Borne of the taxtlt 
submitted in Table 1 are written by authors long versed 
in undergraduate teaching in this country, white othe^ 
are of English origin. The main difference 
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TAKhE 1 


Author 


Title 


Year PubllMhor Price 


Bldwell and Payley 
Bowden, A. T. 

Champion and Dary 
Culver, C. A. 

Bdwr, K. 

Bldridge, J. A. 

Brlckaon, H. A. 

Pormi, E. 

Pllon, U N. 0- 
Kletcher-Mofibacher-Tjehman 
Hadley, U. E. 

Hirst, A. W. 

Hobble, J R. 


Jones, A. T, 

Kimball. A, L. 

Mcl^chlan 

Millikan, R. A., Roller, D. 
Oajrood, W. K. 

Page, N. C. 

Ranusey, A. H. 

Raniaey, A. S. 

Kcdiraifer, J. M. 


Spinney, h. B. 
Timoshenko and Young 


Tinioahenko and Young 
Vlgoureu* and Webb 
WfillaJUH, S. R. 


Physios 

Man's Physical llnlvcrse 
Properties of Matter 
A Tcdtbook of Phyalcs 
Heat for Advanced Students 
College Physics 

ElementH of Mechanics—»1rd Ed. 

Thermodynamics 

A Manual of PhotoelastJclty for Engineers 
TJnifiwl Physics 

A Class Book of Magnetism and Electririty 
Electricity and Ma^ietlam 
Introtluction to Conege Physics 
Bound 

("'ollege Physics—-TUh Ed. 

Acoustics 

Mechanics. Molecular IMiyslcs 
Mechanics 

Ijossons and Problems in Electricity 
Electricity and Magnetism 
Hydrostatics 

J*hyslc« for Students of Applied Sclenw* 

A Textbook of Physics 

Engineering Mechanics—Htattes 

Engineering Aiechanlcs—Dynamics 

Principles of Electric and Magiiotlc Measurements 

Foundations of College J'hyslcs 


19:J6 

MacmillHn 

¥3.50 

]fi37 

Macmillan 


1937 

Prentice-Hall 

4-50 

1936 

Macmillan 

4.00 

1936 

Macmillan 

1.75 

1937 

Wiley BUd Son 

3.75 

1930 

McGraw Hill 

2.25 

iim 

i*rentlc<?-IlHll 

3.00 

1936 

Cambridge Dnlv. Preas 

1.50 

1936 

McOraw Hill 

1.80 

1936 

Macmillan: l.K)ndon 

2.50 

io:i7 

Prentlce-ITall 

4.50 

1936 

Farrar and Rinehart 

3,50 

1937 

r>. van NoBtrand 

3,75 

1937 

Henry Holt and Co. 

3.75 

1936 

Oxford Ifnlv. Press 

2.75 

1937 

Ginn and Co. 

4.00 

1937 

MNCinlllan ; New York 

5.00 

1936 

Macmillan 

2.75 

1937 

Cambridge Unlv. Press 

3.25 

1936 

Cambridge? TJnlv, Pross 

2.35 

1937 

McGraw Hill 

4.00 

1937 

Macmillan 

3.75 

iim 

McGraw Hill 

2.75 

1937 

McGraw Hill 

2.75 

1936 

Prentice Hall 

6.00 

1937 

(riun and Co. 

4.00 


American and Englisli texts lies in the different em- 
phAftis on modern developments. All American au¬ 
thors atUnupt to mnk(^ the subject more interesting 
by stressing modern developments and emphasizing 
the importance of modern physics in its applications 
to other sciences and industry. This tendency, which 
we believe is sound and worth-while, is noticeably lack¬ 
ing in the Knglish texts. It seems that our English 
colleagues stress mainly the fundamental concepts of 
physics as given by the framework of classical physics 
and leave modern developments almost entirely to 
graduate study. 

The new tendency to offer jibysics as a part of a 
survey course in the general sciences is particularly 
striking in the new book by Bowden. This book, writ¬ 
ten in an interesting and easily readable style, sliould 
be excellent in the hands of an experienced teacher 
or, better still, of a group of teachers administering 
the course. For where can u teacher be found nowa¬ 
days who has the self-confidence and training to teach 
all the subjects of geology, astronomy, physiology, 
chemistry and physics? Moreover, the book can 
hardly be recommended as a book which the student 
could use without the help of an instructor, since most 
of the developments are sketched so briefly that they 
require amplification in the lecture or recitation, and 
since many statements need clariffcation and correc¬ 
tion. 

Of the great number of general physics texts, many, 
like Spinney, Kimball, Hobble and Culver, appear in 
new editions brought up to date and somewhat en¬ 
larged. Of the new texts the book of Eldridge is 
remarkable for its enthusiastic approach. Problems 
are well chosen, and everywhere the author has tried 
to emphasiae the clarity of concepts and their mathe¬ 
matical developments. It is unfortunate, however, 
in an attempt to avoid the introduction of “ab¬ 


stract'' mechanics the author starts with elasticity and 
liquids, which can scarcely be properly understood 
without the knowledge of elementary mechanics. The 
general feeling seems to be that no student can be inter¬ 
ested enough in the development of mechanics, and 
so consequently many text-books make the introductory 
chapter more “interesting'’ by dealing with material 
which logically could only bo treated after the concepts 
of mechanics are fully understood. In this respect the 
book of Williams is a notable exception. Carefully 
arranged in logical order-sec, for instance, the intro¬ 
duction of magnetism!—this author has given a clear 
outline of the principh^s of classical physics from a 
modern view-point. Excellent illustrations accompany 
the discussiorj, which is amplified by good problems 
and valuable exenuses. While modern developments 
are taken into account everywhere, one feels that the 
treatment in some chapters is too cursory to be effiK?- 
tivc. Particularly the section on optics should be 
enlarged. The book seems particularly well adapted 
for use in a general science course. 

If there is enough time available -and we believe 
there should be—then the method used by Millikan and 
Roller should be admirably suited to create more inter- 
e.st on the part of the student and teacher in the logical 
development of physical thought. To break the trend 
of abstract reasoning Millikan and Roller insert some 
chapters on historical developments. We found that 
students prefer this type of presentation, and wc be¬ 
lieve that a book of this caliber should be extremely 
useful in the teaching of both science and engineering 
Students. However, we note with regret that in a book 
which is the first part of a two-year physics course 
no mention is made in the section on mechanics of the 
importance of reference systems. This material would 
help greatly in clarifying such concepts as centrifugal 
force, and would also be of advantage in the under- 
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standing of relativity later on. We also feel that in 
the part on heat some space should be devoted to the 
clarification of the concept of entropy, and in this 
way problems in thermodynamics could be handled 
with better understanding, and the connection of ther- 
modynamicB with the kinetic theory of matter would 
be made clearer. 

The question whether calculus sliould be used in an 
elementary physics course is answered by ditferent 
teachers in different ways according to the nature of 
the course. A two-year book, like the one of Millikan 
and Roller, and the more advanced text, like Bnyley 
and Bidwell, have in this respect an advantage over 
texts which have to struggle with the derivation of 
physical concepts by circumventing calculus. 

Nothing perhaps brings out more clearly the differ¬ 
ence in material ns the second-year books, which intro¬ 
duce the student to the different branches of physics 
in detail, hlrickson’s well-known text on mechanics is 
entirely elementary, so that it could be well used by a 
beginner. The books of Timoshenko and Osgood will 
require a broader background. Timoslienko’s book 
(one of the few books to be recommended to the almost 
extinct species of student who studies independently), 
^^Engineering Mechanics,’’ is written for (uigineering 
students, but it will certainly be extremely useful in 
any intermediate course in mechanics. The large num¬ 
ber of problems will help a great deal to understand 
the principles of mechanics and their application, and 
will be useful for any physics student who wants to 
gain a real working knowledge of mechanics. Osgood’s 
book is of an entirely different character. In the 
preface Professor Osgood states that this book might 
be used in “a first course in mechanics given for sopho¬ 
mores,” but where, oh, where is there a sophomore who 
has enough background to follow Osgood from the 
simple.st conoepts of mechanics to Hamiltonian dynam¬ 
ical In most schools this book will serve well in a 
beginning graduate course. It ia interesting in this 
connection to coujpare the training we offer in mechan¬ 
ics with that obtained in the English schools. A. S. 
Ramsey’s book on ^Hydrostatics” is a text-book for 
the use of first-year students in the universities and 
for the higher divisions in secondary schools. While 
the book is truly elementary in character (the prob¬ 
lems are to be recommended to every physics teacher), 
tliere will hardly be any first-year students in our uni¬ 
versities with enough training to use this book. Again 
it will be u.aef»] as a text in intermediate physics, 
especialiy in connection with Ramsey’s other text on 
dynamics. 

The subject of acoustics U treated only too briefly 
in most physics courses. A. T. Jones’s book on 
**Sound” should appeal not only to the beginning 
physicist, but is simple enough to be used by a student 
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of music who has had elementary physics. McLachlan 
in his new Acoustics” stresses the applications of 
modem acoustical development in communication^ 
broadcasting and transcribing music. He also gives an 
excellent introduction to the modern ideas about 
speech, and the book will be useful as a cross-reference 
in an elementary course in acoustics. 

Edser’s intermediate text on “Heat” bos been some¬ 
what enlarged and brought up to date. Aa such it 
will keep its place as a favorite with teachers and 
students. 

Fermi’s “Thermodynamics” is an elementaiy intro¬ 
duction which also gives some modern developments, 
but is rather condenmnl. While useful for an intro¬ 
ductory course in thermodynamics, it needs a great 
deal of amplification on the part of the instructor to 
make the condensed treatment of value to the student. 
The problems are well chosen and interesting. 

It is always a problem where to treat such subjects 
as capillarity, viscosity and diffusion properly. This 
gap is supposed to be filled by the text of F. C. Cham¬ 
pion and Davy’s “Properties of Matter,” Modem 
developments are treated, and especially the chapter^) 
on capillarity should be useful. It contains, besides, 
such varied subjects as gravitation, elasticity, com¬ 
pressibility, seismic waves, method of determining 
Planck’s constant, etc. While this variety may be 
useful for the book as a reference work, it is a handi¬ 
cap to use it as a text in a course. 

As usual there are a large number of texts on elec¬ 
tricity. For the beginner Ramsey’s “Electricity and 
Magnetism” should be an excellent introduction to the 
more advanced text to be used in graduate courses. 
Hadley’s book on “Electricity and Magnetism” is re¬ 
markable for the historical development, treated ex¬ 
tremely carefully, and the good foundation it gives 
on the level of high-school physics. This illustrates 
again how much more training is required from the 
high-school student abroad as compared with the 
meager training we give in this country in high-school 
physics. The texts of Hirst and of Vigoureux and 
Webb are useful in the laboratory. It is somewhat 
startling to see that in Hirst’s book, “Electricity and 
Magnetics,” eleeirostaties is relegated to the very end 
of the book, which does not seem to be justified in 
view of the modern applications of electrostatic* meth¬ 
ods. Particularly useful are N. C. Page’s “Lessons 
and Problems in Electricity.” The material is not only 
well arranged, but the selection of problems and 
mathematical developments are sueh that both physics 
students and engineering students profit a great deal 
by its study, 

Filon and Cooker published some years ago fim 
si^dard work on pbotoelasticity, Ws book is 
^ideily by engineers and physicists in iAdustry ftuf’(kt 
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inveslifation of sti^ngth of materials. There has been^ 
ho^t^er^ a great need for a book describing in simple 
laogoage the elements of photoelastic measurements, 
and this gap seems to be filled by Filon’s Manual 
of Photoolasticity for Engineers/^ It gives first a 
short introduction of the physical fundamentals of 
photoelastie methods, and then applies this knowledge 
to the treatment of instruinents and measurements. 

The great productivity in the field of general physics 
texts and of many specialized advanced texts is of 
course stimulated by the interest in modern physics 
and physical iHJsearch in this country. Still there 
exists a great gap which has not yet been filled between 
the introductory text and the specialized treatise. Any 
physicist who has occasion to discuss physical problems 
with chemists, biologists or engineers is often con- 

SPECIAL 

HETEROLOGOUS TRANSPLANTATION OP 
HUMAN AND OTHER MAMMALIAN 
TUMORS 

Vasious claims to the successful grafting of human 
cancers to lower species of animals have not been sub¬ 
stantiated by repetition, and at the present time the 
view generally held by workers in the field of cancer 
research is that such transplantation is impos.sible. In 
fact, the heterologous transplantation of tumors be¬ 
tween even closely related species has met with little 
success. Murphy^ was able to grow the Jensim rat 
sarcoma in developing chick embryos, and the success¬ 
ful transplantation of mouse carciinomata to rats has 
been independently reported by Shirai,* Putnotsky® 
and others. 

The transplantation of a uterine carcinoma of the 
rabbit into the anterior chamber of the eyes of other 
rabbits has been reported.* The ease with which the 
initial transplantation was made, in contrast to the 
complete failure of other modes of inoculation, sug¬ 
gested that this method might be used successfully for 
heterologous transplantation. The suceess of early 
attempts was recorded in the paper just mentioned. 
However, in view of the obvious importance of het¬ 
erologous transplantation to both biology and cancer 
research, a preliminary report- of the successful growth 
of rabbit tumors in other species of animals through 
serial generations and of a human cancer in rabbits 
sewed desirable. 

Two rabbit tumors, an adenocarcinoma of the uterus 
and an adenooaroinoma of the breast have been sue- 

B. Murphy, Jour. Mmor. Ued., 17; 482, 1913. 

« Bhlrai, /Opaa. Ued. World, 1; 14, 1921. 

Putaoeky, SSt^ehr. /ftr Krt^h^forsoh;, 82 : 520, 1930. 
ft JL Oreehe and J. A. Saxton, Jr,, Jour. Mssper. 


fronted with the following plea; The Germans have 
Kohlrausch’s ^‘Practical Physics” or Rieoke's two- 
volume text on physics; physico-chemists, in this coun¬ 
try, have the excellent work of Hugh C. Taylor and 
his collaborators; physiologists can refer to Bayliss’s 
standard text, but there is no physics text, in the 
English language, of tliis cdiaracter, a book tliat makes 
it possible for scientists working in other fields to 
obtain an adequate knowledge in physics beyond the 
elementary text and without going to specialized hand¬ 
books. May we express the hope that the American 
Physical Society and the Association of .American 
Physics Teachers will soon find iiican.s to prepare a 
text-book in physics to meet this demand! 

K. Lark-Horovitz 

Fubdub Ujjiversity 

ARTICLES 

cossfuliy transplanted into the eye of the guinea pig. 
The methods employed were describ<*tl in detail in the 
paper referred' to above.* Transplantations were 
always made under anesthesia. The uterine tumor was 
taken from the sixth rabbit generation and so far has 
been transplanted serially through three generations 
in the guinea pig. The breast tumor was transferred 
to the guinea pig after two generations in the rabbit 
and is now growing in the second guinea pig genera¬ 
tion. 

Growth of the tumor in the foreign species presented 
the same characteristics as in the natural host. Micro¬ 
scopic examination of heterologous transplants show 
that so far the histological character of the tumors 
has remained unchanged. The cells of the transplant 
are descendants of the original neoplasm and not 
derivatives of the guinea pig. 

The ultimate fate of the heteroplastic tumors is un¬ 
certain. At the present time, progressive growth lias 
been observed in guinea pigs bearing the breast tumor 
for more than one hundred days and in pigs with 
transplants from the uterine tumor for as long as thi'oe 
months. So tar, the tumors have not metastasized, but 
in no instance have the pigs been held for a peiiod of 
time as long as that required for the development of 
metastases from homologous transplants. 

A successful transplantation of a human scirrhus 
cancer of the breast has also been made, and slow but 
progreesive growth has continued for more than eighty 
days/ In this instance, the transplantations were made 
during the summer months at a time when only a small 
percentage of homologous grafts are successful and 
growth rates are much reduced. Moreover, two hours 

* This tumor was obtained through the kindness of Dr. 
B. A. Moore and Dr. W« A. Cooper, of the Of>mell Univer¬ 
sity Medical College^ 
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elapsed between biopsy and transplantation of the 
tissue. 

Despite these conditions, the liuman tumor has grown 
in seven of the twelve rabbits used. Growth first be- 
came apparent toward the end of the third week when 
the rough edges of the fragments became rounded and 
their color changed to a pinkish-yellow in contrast to 
the dull white of pieces that failed to grow. The 
extension of blood vessels from the iris into the trans¬ 
plant occurred in four of the animals between the 
thirty-fifth and fortieth days. Vascularization has not 
occurred to date in three of the animals in which pri¬ 
mary' growth was observed, but notwithstanding the 
fragments have continued to increase in size. 

The growth rate increased following vascularization, 
and at the present time the transplants are approxi¬ 
mately five times their original size. In two instances 
the pieces are attached to the cornea, which has appar¬ 
ently been invaded by tumor cells and extension to the 
outside is imminent. In the remaining instances, the 
transplants are attached to the iris, and irregular pro¬ 
jections of growth may be observed in-many planes. 

In so far as heterologous transplantation from rab¬ 
bit to guinea pig is concerned, it has been definitely 
established that the anterior chamber of the eye affords 
a means of transplantation of the tissues of one species 
into the body of another where apparently they may 
be continued indefinitely. The human cancer has not 
been carried as far, but since tlie behavior of the grafts 
conforms in all respects with those of rabbit tumors in 
guinea pigs, it seems highly probable that human tis¬ 
sues can also be maintained indefinitely in the foreign 
host. 

The serial transplantation and growth of the tissues 
of a mature animal of one species in an animal of 
another species opens up a number of interesting 
problems. Among them is the question of the specific 
nature of the tissue ultimately grown in the foreign 
host. This and other problems are under investiga¬ 
tion. Detailed results of this series of experiments 
will be reported elsewhere. 

Harky S. N. Greene 

The Rockefeller Institute 
FOR Mkutcal Research^ 

Princeton, N. J. 

REDUCED BLOOD COAGULATION TIME BY 
INJECTION OF STEROL EXTRACT 
OF LIVER 

During a study of sterols extracted from the Uver, a 
more rapid clotting of the blood was noticed after one 
of the lipid fractions was injected subcutaneously into 
a hypophysectomized-dcpancreatized dog, A prelimi¬ 
nary investigation therefore has been made of the effect 
of this fraction in reducing the clotting time in animals 
with a hmorrhagic tendency from ligation of the Wde 


duct and from a vitamin K defloioncy. Dam* and Alm- 
quist and Btockstad^ have described the production of 
a^generalized hemorrhagic tendency in chicks fed a diet 
deficient in vitamin K and were able to prevent the 
bleeding tendency by the feeding or injection of ex¬ 
tracts derived from alfalfa, hog liver fat, green vege¬ 
tables and other sources. The reduced prothrombin of 
rats after bile duct ligation has been elevated by feed¬ 
ing vitamin K, in large amounts or with the addition of 
bile.** Highly potent concentrates of vitamin K which 
can be injected parenterally have been obtained by 
Almquist* and by Dam and GJavind.^ They describe 
the vitamin as a non-sterol, unsaponiflable lipid, Oster- 
berg® also described it as a non-sterol, which was alkali- 
labile and fairly heat-stable. 

The substance we employed in this study is a sterol 
which is fairly stable to alkali and heat. It has been 
obtained from the livers of dog, lamb and pig by the 
following method of extraction. One kilogram of 
ground liver from a freshly slaughtered animal was 
cxtractwl at 50C. with 2 liters of 95 per cent, alcohol, 
which was acidified with 0.3 cc of concentrated HCl, 
and then re-extracted with 2 liters of 95 per cent, alco¬ 
hol. The combined filtrates were saponified for 18 
hours at 45° C with 50 grams of Ba(OH )2 and 80 
grams of NaOH, then held at 0° C for 4 hours before 
filtering at room temperature. After concentrating the 
clear dark amber solution to 4 volume with reduced 
pressure at 40° C it wa.s vigorously shaken with 600 cc 
of petroleum eilier, the alcohol phase was diluted with 
an equal volume of water and shaken again. Two ad¬ 
ditional extractions were made with 200 ce portions of 
petroleum ether. Evaporation of the ether from tlie 
combined extracts left about 700 mg of a yellow erya- 
ialline material, soluble in about 10 cc of sesame oil at 
38° C. Small amounts of tliis impure material gave a 
positive Salkowski and Liebermau Burchard reaction 
but negative Rosenheim and Petienkoffer tests. Only 
a few milligrams of precipitate could ho obtained by 
digitonin treatment of 600 mgm of the crude material 

The sterol fractions have been taken up in sesame 
oil for subcutaneous injection into normal and jaun¬ 
diced rats and into vitamin K deficient chicks. Dogs 
have been used for the intravenous injections of the 
extract, suspended in an emulsion with lecithin in 
normal saline. For the determination of clotting time 
blood was drawn in the rat by syringe from the heart 

1 H. Dam, Yntartf, 133: 909, 1934. 

»H. J. Almquist and E. L. B. Stocketad, Jour. BioL^ 
Chem,, 111; 105, 1935. 

* J, D. Groavofl and C. L. A. Sclunidt, Proo. Soo, Sap. 
Biol, and Med., 37; 43, 1937, 

■*H, J. Almquist, Jour. Biol Chem., 120: 635, 1937* 

« H. Dam end J. Glavind, The Lanoei, 1 1 707, March 26* 
1937; H, Dam, J . Glavind, L. Lewis and E. Tn^-Hanlicfi, 
Hkand. Arch. Physiol., 79: 121, 1938. 

«A. E. Osterborg, Proo. 8iaf Meet., Mayo ClMo, 13: 
72, 1938. ^ 
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or from the femoral vein under light ether anesthesia, 
in the chick directly from a wing vein into a Ane glass 
capillary tube and in the dog by cardiac or venous 
puncture. Coagulation time was determined by break¬ 
ing the capillary tube and confirmed with a drop of 
blood on a glass plate. Determinations were made on 
individual animals before injection and at 6 and 24 
hours afterward, then daily for several days. 

Five to 7 days after bile duct ligation the average 
clotting time in 30 old mule rats weighing 300 grams 
or more was elevated to 10 niiniitos. Young male rats 
weighing 100 to 200 gms did not develop this hemor¬ 
rhagic dellcien<iy to the same extent, the average eiottiiig 
time in 30 animals being only 3 minutes in from 61 to 
12 days after the operation. Average results after in- 
jectior) of 00 and 70 mgm of the ci’udc sterol extract 
and 15 mgm of the fraction which was not precipitated 
by digitonin are shown in the table. Reduction of the 
clotting time to a normal level oeeurred witliin 6 hours 
and persisted for 24 to 48 hours. Pure cholesterol and 
cholesterol recrystalized after digitonin precipitation 
exerted little if any effect as compared to the sesame 
oil controls. In smaller amounts, 14 to 20 mgnia, the 
crude extract was less effective. Female rats were 
found to develop the hemorrhagic tendency after bile 
duct ligation more slowly than the males, showing an 
average clotting time of 3i minutes in 6 to 8 days post¬ 
operative and 9 minutes in 14 to 22 days. Their re¬ 
sponse to injection of the various extracts wub essen¬ 
tially negative. 

TABLE 1 

EVVECT of INJBCTEU tJVKR Extuacts on the Bloou Clottino 
Time (in minctrs) of Jaundiced Rat« and 
Vitamin K Deficient Chicks 


Material Injected 


Non-dlg, ppt, fract 


Non-dUl. PPL froct 

tag. ppt. tract,- 

Cholesterol.. 


Mgm 

injected 

aubject 

No. Houns after 
aver- Injection 
aged 0 6 24 

To” 

" Old raf' 

5 

7 

2 

3 

15 


2 

0 

2.6 


10-25 

14 

3 

33 

8 

12 

70 

Young rat 

4 

4 

2.3 

3 

. 25 

iJ 41 

3 

2. 

T 2.6 

3 

, 20 

Chick 

8 

20 

8 

3.B 

. 2-1 -00 

“ 

0 

34 

5 

4 

. IB 


5 

15 

8 

5 



2 

14 

3 

6 

! 25 

44 

8 

7 

6 

4 


Subcutaneous injection also was effective in chicks 
on a vitamin K deficient diet. The average clotting 
time was 17 minutes for 36 chicks when 14 to 18 days 
old. After injection of 20 to 60 mgm of the active 
extract or 15 mgm of the non-digitonin precipitable 
fraction this was markedly reduced within 6 hours and 
was decreased further at 24 hours. The effect per¬ 
sisted for several days in some chicks, in others the 
clotting tube increased again after the third day. The 
small amount of material precipitated by digitonin 
treatment was very active when tried in 2 chicks, 
whereas pure cholesterol in 25 mgm doses caused only 


a slight diminution in the clotting time. We are in¬ 
debted to Dr. Robert Moore, of the Department of 
Pathology, for determining that the average pro¬ 
thrombin time was lowered from 10 min. in the con¬ 
trols to 3 min. in the chicks injected with the liver 
extract. 

Korznal male rats in a few experiments showed about 
a 50 per cent, fall in clotting time after administering 
15 mgm of the crude extract subcutaneously. In tliree 
female dogs, one of which wa.s jaundiced from bile duct 
ligation, a single intravenous injection of 10 or 16 mgm 
in lecithin emulsion produced a similar reaction. The 
clotting time remained at this low level for 48 hours 
and then gi'adually increased again. The effect of the 
intravenous injection was not directly on the blood, 
since the addition of the extract to freshly drawn dog 
blood in vitro tended to prolong rather than to reduce 
the coagulation time. 

These results indicate that the liver contains a sterol 
wliich is active in reducing the blood clotting time of 
normal and jaundiced dogs and rais, A single intra¬ 
venous or subcutaneous injection maintains this effect 
for several days. The extract is similar in action to 
vitamin K in tliat it will con*ect the hemorrhagic ten¬ 
dency in vitamin K deficient chicks when injected sub¬ 
cutaneously. Its sterol nature and resistance to alkali 
differ from the properties described lor vitamin 

A. L. Lichtman 
WlUJAM II. Chambbks 

Department of PnvsionoQY, 

Cornell XJnivkrsity Meiuoal Cooleok 

THE BLOOD VESSELS IN THE CENTRAL 

NERVOUS SYSTEM OF THE KANGAROO 

WiSLoOKi and Campbell^ have recently demonstrated 
that in the opossum the tissue of the central nervous 
system is not vascularized by a continuous spongy 
reticulum of capillaries such as exists in the brains 
of other mammals, so far as known. Instead, it is 
.supplied by vessels which run in very clo.sely asso¬ 
ciated pairs, arterial and venous, each member of the 
pair branching when the other does, and the branches 
ending os simple loops without any anastomosis. Such 
an arrangement had formerly been known only in 
certain lizards (SchdbF and SterzP) and, in much 
simpler form, in tailed amphibians (Schdbl,* Sterzi® 
and Craigie).® 

The phylogenetic relationship of the non-anastomos¬ 
ing capillary loops and the freely anastomosing capil- 

f See refereuccR 4, 5 and 6. 

1 G. B. W^locki and A. C. P. Campbell, Anat, Mcc,, 67; 
177-191, 1937. 

» J. SchKbl, Arch, /. mikr, Anat, 15; 60-64, 1878. 

»G. Sterzi, AnaU Bcfte, I Abt, 24: 1-B64, 1904. 

* J. Schfibl, Arch. f. mihr, Anat, 20 : 87-^2, 1883. 

Home Craigie, Proc. Anver, Phil. 8oc,, 78: 615- 
649,1988. 
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lary network is^a problem of much interest, and tlie 
discove^ of Wisloeki and Campbell at once raises the 
question whether or not the condition in the opossum 
is one characteristic of marsupials in general and of 
monotreraes. It is to be hopetl that the matter will soon 
be investigated where such animals are freely available. 

Meanwhile it has been possible to examine sections 
of the cerebellar cortex and of the cervical region of the 
spinal cord of a specimen of Macroptiti bennetti. The 
specimen had been in fomalin for sorne years, so that 
injection methods were not applicable, but a variety 
of stains were tried, of which that of Perdrau yielded 



Fig. 1, Drawings of vossela in a section 150 micra thick 
of tli« spinal cord of Macropus hennetiif stained by the 
method of Perdrau. 

the moat useful, though not very good, preparations. 
These show clearly that the disposition of the vessels 
in the tissues examined is largely, and probably en¬ 
tirely, the same as that in the opossum. The vessels 
run in closely associated pairs, the one member usually 
noticeably larger than the other. Each member of a 
pair branches when the other does. The branches end 
in simple loops and there is no evidence of anastomosis. 
Thus it appears probable that the central nervous sys¬ 
tem of the kangaroo is like that of the opossum in 
being vascularized entirely by much branched, but 
strictly non-anastomosing, looped blood vessels. The 
fact that the two marsupials examined, representing 
different super families and different geographical 
areas, both show this character suggests the likelihood 
that it is a feature of the Metathcria in general. 

Scharrer* has emphasised the end-arterial charactef 
of the arteries entering the brain-substance of the 
opossum, but has pointed out tliat the branches of 
adjacent pairs of vessels interlace in such a fashion 
that any given mass of tissue is supplied by branch^ 

oE. Soharror, Zeits, f. d, pea, Nmrot u. PapehiatrU) 
162 ; 401 - 410 , 1928 . 'X 


from several of them. The close association betwean 
the two members of a pair throughout their length 
does not appear to have been discussed, however. 
Mossman^ has shown that in the placenta of the 
rabbit the maternal and foetal vessels run parallel to 
each other in opposite directions, so that as fetal blood 
runs through the placental capillaries it comes into 
association witli maternal blood of increasing purity 
and may be in approximate equilibrium with the 
arterial Wood of the mother when it reaches the umbili¬ 
cal vein. It seems possible that a somewhat analogous 
situation exists in the central nervous system which is 
vascularixed by capillary loops. A spongy reticulum 
permits a more or less free distribution of blood in all 
directions through the tissues, but when the supply is 
entirely by closed, non-anastomosing loops, the venous 
limb of each loop would tend to carry less oxygen and 
nutriment and more waste products than the arterial 
limb. If the limbs were spread widely apart, the tissue 
immediately surrounding each venous limb would thus 
be supplied with blood poorer than that sup^ilying the 
tissue surrounding each arterial limb. The two limbs 
being so closely associated as they are, however, the 
blc^od ffowiug along the venous limb and tending to 
decrease in purity is associated with blood of increas¬ 
ingly arterial character in the arterial limb. Thus a 
relatively uniform condition of the blood throughout 
the capillary loop may be maintained and every part 
of tlic tissue through which the loop passes is more 
likely to have an adequate supply. Such an arrange¬ 
ment would bo of obvious value in the salamander 
brain, where the loops are simple and there is no 
extensive interlacing of branches, and would doulitleas ' 
be equally important in the nervous system of the 
warm-blooded animal, with its greater metabolic 
requii-ements. 

E. HonKB Craiqib 

Dkpabtment ov Biology, 

University ok Toronto 
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THE ROLE OF PURE SCIENCE* 

By Dr. RALPH W. GERARD 

ASSOCIATE PROFESSOR OF PHTSIOLOGY, UNIVERSITY OF CHICAGO 


One anecdote has it that, when Gladstone, shown the 
electromagnetic motor, asked, “What good is it?” 
Faraday replied, “What good is a baby?” The same 
question might be asked about science itself, the last 
great offspring of civilisation, sired by intelligence. 
If no longer a baby, it is at least an obstreperous child, 
already playing mischievous pranks on its staid 
mother, and fcatsomely regarded by many as irrevo¬ 
cably headed towards a wayward youth and a criminal 
maturity. Some babies are best unborn; is this such 
a one? Science, we hear, has wanned our homes but 
..not onr hearts, increased our longevity but not our 
charity, raised our speed but not our hopes, brightened 
our nights but not our spirit; in short, that it has 
comforted our flesh but destroyed our soul. Society 
ifl sick and science must be poisoning it, for it has been 

I An address presented before the American Institute 
at a ^mpositttn on Borne Bocial ImplicationB of In¬ 


taking great mouthfuls of the bitter stuff; and is it 
not always something just eaten that is responsible for 
any ache? 

As a physician, I know that a generous portion of 
peppermint, applied outside or in, neither brings on 
nor wards off a renal colic; and as a scientist T demand 
better evidence than “post hoc ergo propter hoc,” 
before agreeing that the social oiganism is suffering 
from scientific dyspepsia. But let us clearly under¬ 
stand one another before proceeding. 

“Soienco,” as Gonklin, retiring president of tlie 
American Association for the Advancement of Science^ 
said last week, “is organized knowledge, and knowledge 
itself is neither good nor bad but only tnie or false.” 
Pure scienoe is concerned only with understanding, not 
witli using; it might be denounced as valueless, never 
as harmful. But, comes the cry, this is sophistry; for 
are not scientista incessantly prating their wares and 
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tfcy of them; do they not aBk to have 
n^ir Imarch^ wbsidijied and promise a manifold 
return on the investment; is there any demarcation 
between pure science and applied t<K:hnolog^y, which 
most assuredly does use knowledge for weal or woe. liOt 
me answer in reverse sequence. 

Pure science is not distinguished from applied by 
method, which is identical for both; often not by con¬ 
tent, which may overlap in each; but by intent alone. 
The teclmologist endeavors to solve a ])roblem with a 
view to immediate utilissation—whether for individual 
or general ends; the scientist, only to know the solution. 
His immediate gain is the selfish satisfaction of the 
climber struggling to the summit, of the poet rounding 
his rhyme or, if you will, of the successful cross-word 
puzzler. Hill, a Xobel laureate, has put it well. 

In scientific re.search wo work and work, aometimes for 
months and years, in digging a tunnel with no apparent 
results; then suddenly comes the supreme joy of life— 
daylight begins to glimmer at the end, and in a few 
minutes we see that nature, after all, has not played us 
false. To one who works liouestly and accurately, these 
moments are butc to come. 

It is no use, therefore, to tell a scientist that romance 
is dead, or a physiologist that physiologic problems are 
insoluble; the emotions he has experienced in finding new 
worlds will offectivoly prevent him from believing you. 
Ko joy can be greater than to find convincing evidence 
for one^s faith that nature is ultimately reasonable, no 
emotion more satisfying than to achieve exact and quan¬ 
titative verification after months of trial and experiment. 
Do not think, therefore, that the new laboratories hero 
are peopled with patient drudges, moved perhaps by intel¬ 
ligence but never by emotion. There may be as much 
real poetry, as much real magic, as much real romance, 
within these walls as a human life can hold. 

Or, again, there is the story of the three hod carriers. 
On being asked, *‘What are you doing T” the first re¬ 
plied, “Carrying bricks”; the second, “Earning a dollar 
an hour”; the third, “Building a cathedral.” The last 
represents pure science. 

Tnm, few scientists w^ould justify their labors on 
such a basis, even to themselves, let alone to society. 
That may be the reason they wish to do research, not 
the one that makes them think they should do it, and 
be aided in the doing. There is, besidee, the conviction 
that the fruits of discovery will benefit all mankind— 
not at once but soon or late, and riper and more lus¬ 
cious for the waiting. They point out to themselves 
and the world, correctly, case upon case of tJje “purest’* 
scientific advances that have risen rocket-like into the 
intellectual sky only to buret and scatter mankind with 
riches; induced electricity and the motor, electrons mod 
radio or what you will, hormones and the relief of 
disease, structural formulae and modem creative chem* 
istty. But, then, pure science is simply long-raoge 


application; and motors and radios do make nerfae, 
and chemistry creates explosives and tough steel from 
which to shoot them, and science is daubed with the 
same paint as technology. 

From my view-point, science has another far more 
valuable contribution to make to mankind than that 
of apbolstering his physical comfort; a vital contri¬ 
bution to his mental climate. And this is at least 
tacitly recf^ized by modem educators who include 
ever more scientific subjects in the curricula. Surely 
none is so fatuous as to believe that a few semesters 
of dabbling in physics, chemistry and biology at the 
high school or college level will prepare the student to 
build or even repair their autos and radios, let alone 
to improve upon them. It takes no great erudition 
to be a handy man about the house, and radio repair 
men do quite well without having heard of the Schott 
effect or the uncertainty principle, In biology, where 
the gulf between common experience and the more 
esoteric expert knowledge has not yet opened so widely, 
some practical returns may n^sult from even a casual 
acquaintiince with the latter. It may be useful to know, 
for example, that spinach is not especially rich in iron, 
that cathartics do more ham than good, that yeast has 
no magic dietaiy virtues, and that patent medicines are, 
almost without exception, expensive packages of com¬ 
mon chemicals and more often harmful than efflcaoious. 
But we don’t ask the precious hours of youth just to 
warn them to polish the arsenic spray from their 
apples before eating them. 

Eiducation has two major aspects: utilitarian, voca¬ 
tional training to enable oiae to live effectively in^ 
society, to do; and esthetic, avocational training to 
enable one to live with himself, to be. The former 
includes the pre-school slmping into the major molds 
of civilized behavior, with the aid of the few “do’s’* 
and the many “don’ts”; the use of language and num¬ 
ber taught in elementary school; and such technical 
infomation and skill as are acquired in appropriate 
trade or professional schools. It is reasonably tan¬ 
gible, and on the whole this eduoation achieves its 
goal. Tlie esthetic education—^the word is not satisfac¬ 
tory for it should embrace more; yet I would prefer 
it to ethical and so emphasize beauty over good; better 
is the Greek, Kalos, which includes the good, tiie true 
and the beautiful—the esthetic education is the genertd 
education which President Hutchins, of the Universily 
of Chicago, has recently expounded. It is the approj 
priate nucleus of high school and college, altlioug^ U^ 
university, training; the very portion of the curricUltBU 
which is bebg enriched with science com*ses. 

This phase of education is confused because its 
are so intangible and the progress towards them 06 
difficult to evaluate. But it is iiumm$mrah|y 
than voeotional training, feur it shajM 
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and 90 eventually tbe aooiety. I hasten to add that 
esthetie edueation is not purveyed only in college class¬ 
rooms at ao much a courise—it is acquired by steady 
accretion from family and other social groups. But 
any formal inculcation of its elements is concentrated 
at this lovch and only by this means can (tonsciouB and 
deliberate direction bo given. What, then, should this 
training for self include? 

I submit that it must deal with values and with 
judgment, must help to establish individual standards 
and to display materials of worth. Let mo be more 
apiwiftc. An oar tuiiwi solely to such strident rhythms 
as Yankee Doodle^^ will not at once respond to 
Beethoven’s softer cadoncos, melodic though th<^ be; 
nor will the magnificent panorama of celestial and ani¬ 
mate evolution have any appeal to the intelligence that 
has never soared from a bookkeeper’s desk. Certain 
intellectual and emotional events have value to persons 
able to appreciate them, and bring additionid pleasure 
and richness into their lives, Man is the highest animal 
only in the sense that he has the possibility of a greater 
variety experience than have others, and the 
^‘higher” type of man can savor adventui'es of tie 
spirit to which the lesser one is insensate. In this 
sense, then, one may speak of establishing standards 
of and a taste for the worthy and good—a task of 
estlietic education. 

Besides implanting an urge for the good, the true 
and the beautiful, this phase of education should offer 
examples of them and, even more, acquaint the student 
with their sources in library, laboratory and museum, 
and encourage him to explore them. Facts and ideas, 
’ no leas than poems and pictures, may have their beauty. 
1 shall never forget Bie state of exaltation in which I 
left the chemistry lecture room after hearing, in the 
even slightly monotonous voice of Julius Stieglitz, the 
story of the brilliant logic and inspired experimenta¬ 
tion with which Emil Fischer built and identified the 
unknown but theoretically anticipated kinds of sugar 
molecules. To one without the requisite background, 
the lecture would be a tedious mistake. The painter 
finds much in a picture overlooked by others, the chess¬ 
player alone can rhapsodize over a scholarly mate, the 
scientist can see in the starry aky or the human body 
beauties invisible even to the loveris eyes. Science, like 
art, ooniains the beautiful and offers ever more riches 
to him who penetrates its terrain from the frontier 
of dilettante interest to the hinterland of research 
.advance. 

The avoeationai part of education must include, 
besides the esthetic, lEitill other elements which ore of 

Jes4 importance to the individual and of the gravest 
to society* These have to do with truth and 
at the inMleetoal level, and 
rubied to soienee/ T6 the extent 


that man acts rationally, he mokes progress ip the 
battle with chaos, and he and his society bCcomie more 
int^rrated and more complex. Irrational b^vior, 
directed by emotion when intelligence is uninformed or 
in abeyance, is sooner or later retrogressive. This 
dichotomy of intelligence and emotion, as we shall see 
later, is rooted in very well-known brain mechanisms. 

What are some earmarks of intelligent behavior? 
First, the absence of superstition, the emancipation 
from fear of nature and the here-and-now prejudices 
of the group. I doubt it we of this century and culture 
can remotely glimpse the load of fear and darkness 
that oppressed less enlightened souls. Think of the 
aboriginal gods—lurking in animals and trees, in earth, 
winds and waters; cruel, demanding, all-powerful; 
quick to destroy, difficult to propitiate; rendering the 
future insecure and the present restricted—that peo- 
jded the primitive imagination. Recall the native, 
taught by missionaries to plow deep, who, alone in his 
tribe, grew grain despite a drought and whose tom-off 
limbs were scattered on the field to repel tlie Evil One. 
Think of our own recent, liistory—^the heretics tortured, 
the were-wolves burned and witches drowned, the sick 
exorcised; largely in good faith. The Koran was only 
recently printed in Islam, for it was blasphemy to 
touch the word “Allah” with pig bristles. Think even 
of the shrouded nether-limbs of a i)aKt generution and 
the stilted forms of ordinary communication. Our 
present intelh^ctual climate loaves much to be desired. 
Heaven knovrs we do not yet walk in the light of clear 
day, yet wo can look back at the pea-soup fogs of the 
past with some sen.so of progwss. This I credit to 
scionce. 

Second, intelligent behavior is marked by tolerance. 
The new is neitlier fatuously accepted nor blindly 
damned. Decisions arc reached after duo instruction 
in and evaluation of the i'acts, pro and con; and action, 
while not always correct, is rational in the light of the 
evidence and, since action generates new evidence, it 
is automatically self-corrective. Need I belabor the 
past on this point, too, and recall to you the ignoring 
or persecution of nearly all great innovators of his¬ 
tory? Possibly a single instance will be interesting. 
I quote from the “Report on Technological Trends 
and National Policy”: “In Germany, it was proven 
by experts that if trains went at the frightful speed 
of 15 mile^ an hour on the proposed Rothschild rail¬ 
roads, blood would spurt from the travelers’ noses, 
mouths, and ears, and also Uiat the passengers would 
suffocate going through tunnels.” This, of course, is 
a milci example and seemingly based on facts and 
reaaote, yet i' real effort to evaluate, as quantitatively 
as possible, is conspicuously laddug. As Hoake Carter 
has said, Everyman is the worst censor. IM a radio 
speaker discuss a lire issue, and proponents of one or 
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both sidos flood the sponsor with threats. I contrast 
the attitude of William Jennings Bryan, who said to 
an eminent botanist, “I know nothing of evolution but 
hate it -with my whole heart,” with that of Thomas 
Huxley, shown in his famous invocation, “God, give 
me the eounige to face a fact though it slay me.” Intel¬ 
lectual honesty is the motif of science. 

Third, intelligent behavior does not confuse the sym¬ 
bol with the thing. This requires some explanation. 
Man triers to understand nature, for his pleasure and 
profit. But nature is a blooming buzKing confusion of 
semi-discrete units and systems in a great continuity. 
Analysis can not proceed until this is ordered into 
classes—for logic and scieiico deal with the constancies 
of the category and not with the uniquenesses of the 
individual. This organization and attendant distortion 
of “reality” (and let us not enter the metaphysical 
problem as to whether a real universe exists) is carried 
out in part by the physiological processes of sensing, 
in part by the psychological ones of reasoning. Only 
after grouping individuals into classes can logic pro¬ 
ceed, yet any such classification violates the individual¬ 
ity of the members of the class. “Nature,” as White- 
head says, “doesn’t come as clean as you can think it.” 
Yet, “thought is abstract and,” he continues, “the 
intolerant use of abstractions, is the major vice of the 
intellect.” Words, themselves, are classes and stand 
only as symbols for something else, symbols which are 
imperfect and shifting representations of that for 
which they stand. Their meanings change— as, for 
example, in the adage, “The exception proves the rule”; 
“proves” to-day has the meaning “demonstrates," 
although originally (and with greater wisdom) it 
stood for “tests” and is still so used in “proving 
ground.” “Facts” also are abstractions and, like 
words, may lead via the machinery of the most im¬ 
peccable logic to bizarre conclusions. Even philoso¬ 
phers have fallen into the “error of misplaced concrete¬ 
ness”; most of mankind wallows in it. Label a man 
or an action bolshevist or fascist and he or it is 
damned; make the eagle scream out for Americanism 
and it, with all the lice that inhabit it, is welcomed 
into our homes. The antidote is science. 

I have said that education for truth, for a rational 
behavior, engenders freedom from superstition and 
prejudice, inculcates tolerance and the open mind, and 
brings discfimination of the symbol from the symbol¬ 
ized. I credit science, pure science, with such progress 
as civilization has made in this direction and maintain 
that in its charge lies further advance. On what 
grounds is so much claimed for science ? Conklin has 
summed the case up admirably, . . as an educational 
discipline there are no otlier studies (than seienqe) 
that distinguish so sharply truth from error, evidence 
from opinion^ reason for emotion; none that teach a 


greater reverence for truth nor inspire more laborious 
and persistent search for it. Great is philosophy, for 
it is the synthesis of all knowledge, but if it is true 
philosophy it must be built upon science, which is 
tested knowledge.” 

Science is tested and organized knowledge, gleaned 
and tried with the aid of its powerful method. Surely 
it is not necessary before this group to reiterate the 
character of this process—observation, explanation, 
experimentation and rejection, or, occasionally, con¬ 
firmation. The elimination of chance by repetition, of 
extraneous factors by controls and of faulty conclu¬ 
sions by tests of their predictions arc commonplaces 
to you. This habit of mind and action is iudigenous 
in but not confined to the laboratory. It is tlio flowing 
river that deposits a rich alluvial delta of new-made 
wisdom. It is the greatest invention of man, the 
method of invention. 

If our sacred cows of belief and convention can not 
stand the light of reason they are sickly animals. Do 
you maiTitain that science has undermined the founda¬ 
tions of ethics, I reply, “Only of false ethics.” There 
is no conflict between the true and the good any more 
than between the true and the beautiful. Wiuchever 
idols have crumbled with the growth of science were 
made of clay, and it is well to have cleaned out the 
debris. Religion is struggling to establish new ethical 
values; surely scionee, which has faith in truth and 
honesty, in patience and order, strains at her side. 
Perhaps, even, the new ethics will stem from science 
directly. 

On the other counts, tolerance and realism, the case^ 
for science, for its method, is unequivocal. Both 
depend on reason tempered by facts, on logic checked 
by empiricism at each extrapolation, on drawing honest 
conclusions. He who would navigate onwards into the ^ 
unknown must steer on the star of truth witli the com¬ 
pass of logic, but he dare not neglect to take frequent 
bearings with the sextant of observation. And this is 
the way of science. Pure science has these great con¬ 
tributions to make to society, through general educa¬ 
tion, a tried methodology and disciplined minds with 
which to attack its problems. 

Many of you, I am certain, are now about at the 
bursting point of indignation with my elegiac mood. 
“Man, alive,” you would say, “stop talking like an 
evangelical Pollyanna and look at some facts yourself. 
Science has been taught in increasing intensity for 
century or two and you have already admitted that vra 
still are clouded in prejudice, intolerant to an extro^c 
degree, and regularly misled by words. And you can’t 
wriggle out of it by saying that science has not ade¬ 
quately leached the masses, for we know any 
of scientists who are as egregiouB asses as wat of 
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Ufi iktiy dare to emer^ from tbeir narrow spe- 
eialtieB, which, by the way, they rarely do.’^ 

Yes, I know. Much that passes for soienee is utterly 
trivial and many of its supposed devotees are dull fol¬ 
lowers of a trade. Don't you, my friendly challenger, 
make another error and mistake the word for the thing. 
If you define ^‘scienoe” as the produce of departments 
of physics, geology, botany, etc., and “scientists” as the 
men who people them, we are not talking quite the 
same language. One must distinguish religion from 
creed, religious experience from formal worship, crea¬ 
tive painters from rote copyists, brilliant explorers 
from the gleaners that trail them, intellectual calisthen¬ 
ics from a mental Turkish bath. 

Yet I must admit there is something to your position. 
Scientists to-day fall far short, on the average, of what 
one might expect from them. It is, perhaps, possible 
to trace t)^ reasons. A century and more ago, science 
was an e %oric pursuit. The men who followed its 
call were amateurs, usually w'cfllthy or patronized. 
They worked largely as individuals at an avwjatiou or 
hobby, like philatelists to-day, because they enjoyed it. 
They were eddies in the social stream, amusing or 
ludicrous to the serious-minded of the time but not 
important. One cultivated science as one cultivates a 
garden, without ultenor motive beyond the satisfaction 
of watching its lovely flowers unfold. Not so to-day. 
Science became useful, its flowers yielded expensive 
perfumes and healing drugs, and it was taken up by 
the best society. DepaHments of science crowded into 
and multiplied within universities, even higli schools; 
research institutes sprang up; industry sprouted 
laboratories or subsidized technical schools and plants; 
great foundations pumped nourishment into all these, 
aided here and there by government. Technology 
spread everywhere, new industries based upon it grew 
into gigantic stature. And men were needed. 

The little band of scholars quietly exploring in¬ 
triguing comers of the unknown was lost in the surge 
of recruits. Science had become a respectable profes¬ 
sion and, if not promising quite the financial success 
of the older ones, it had other desiderata, as security. 
Students rushed to grasp the new opportunities and 
Were welcomed into the schools and later into the indus¬ 
tries. Some became the teachers for later groups. The 
main orientation was utilitarian, the motives, economic, 
the caliber, small. Democracy triumphed and the intel¬ 
lectual aristocracy was dead. 

Btit if tljiB were the whole story, my case would be 
bArren, indeed, with real science necessarily the pre¬ 
rogative of the elite alone. A more fundamental prob¬ 
lem mdsts than the mere expansion of science due to 
sohial usefolnega. This, in itself, is probably to be 
Spplau^; eeitainly tiiere is no more cause for dismay 
is offered the existence of a medical profession. 


The trouble is with education as a whole. It is too 
much a Turkish bath. 

I have described earlier what education should be 
and the pivotal position in it of the scientific attitude. 
But, although courses in chemistry and physiology 
flourish everyw'here, few students are ever given a 
glimpse of science. They learn the facts, theories and 
techniques of a subject, yes, even how to plan and 
evaluate experiments, but they rarely are exposed to 
the true scientific spirit. How could they be when the 
men who teach them do not have it? Some years ago I 
heard a student who was just about to receive his 
Pli.D.—mind you, his degree as doctor of philosophy— 
tell in a seminar about the French “anatomist,” 
Descartes. The name wan obviously new to him, he 
pronounced all the consonants and misplaced pne— 
Descrates. He is now teaching science to another 
generation. 

There is a cycle in education which might be benign 
but is still vicious. Bad teachers teach students badly 
so that they in turn become bad teachers. Ignorance, 
like syphilis, would be eliminated if we could only 
make it spare one generation. What a stride forward 
humanity would take if just one crop of youngsters 
was put through the hands of really good teachers 1 
This is just pleasant day-dreaming; wo have not 
enough good tdachers nor prompt means of developing 
them. Yet the situation is not hopeless, and civiliza¬ 
tion has always had to pull itself up by its bootstraps. 
Leaders do emerge, talent does exist, and barbaric 
hordes do become cultured. Real scientists and teach¬ 
ers are omong us in considerable number, and when 
society is prepared to encourage and support them, and 
recruit to their ranks other men of ability, progress 
will bo rapid; for, as 1 have sliown elsewhere, the 
scientific spirit can be imparted to students. 

There is one more point to make about teaching scien- 
tidta and educators ii» general, especially in this coun¬ 
try. Let me say it quickly and have it over, for it is 
rather shameful. The truth is that those in social and 
financial power—donors, governments, founders—'have 
so little confidence in professors that they do not trust 
them to run themselves, let alone others. Ahnost with¬ 
out exception, a separate body—of trustees, president, 
deans and other administrative officers—runs our uni¬ 
versities and the faculty pretty much does what it is 
told. Administration is often enough excellent, and 
aciademio freedom is jealously guarded in any univer¬ 
sity worthy of the name, but tlm fact remains that our 
institutions of higher learning are painfully different 
from a republic of scholars. 

Is it any wonder, then, that science has made no 
greater impress on the mind of man and that scientists 
frt*e so often found wanting? They have nearly all 
been tanght badly, except in some limited field of profl- 
ciweyj they have been debased by the rapid and in- 
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(Completely lussimilated infibix of opportunifltB; they 
are little prized, except for their technical skill; of 
course they are oblivious to or prejudiced about most 
problems of society. A man may do sound scientific 
research yet not exhibit generally the scientific attitude 
nor ini]>art it to his students. But one who has not 
even this apprenticeship to truth is likely to do less 
well. 

Let Its return to our sick society, for something 
surely ails it, although 1 hope to have shown it is 
not pure science. What medicine docs it need, and 
who should administer it¥ The treatment depends on 
the diagnosis, of which more shortly; the scientist has 
often been put forward as the physician. Now I sus¬ 
pect that a regally first-class scientist nmy make a. first- 
class statesman—was not the chemist, Eliot, one of 
Harvard’s greatest presidents?—but 1 doubt if he 
would be more likely to hi; so than other first-raters. 
The scientist has on his shoulders even now, besides 
his chosen task of research, the duties of teacher and 
often philosopher (as well as citizen and individual), 
and that of administrator is not lightly to be assumed. 
Further the innovator is rarely the developer; not 
Ti’otsky but Stalin directs the destiny of Russia. No 
one man has genius enough to run a nation, and it 
seems wiser to have in charge a skilled politician who 
relif?s on expert scientific advice than to have a skilled 
' engineer advised by expert politicians. The important 
thing is that the best knowledge, the best brains and 
the best will be drafted to the task. This is not easy 
of achievement; but more later. 

Now, what ails society and puts the time out of 
joint? Is it technological advance as such or the dis¬ 
crepancy between this and static institutions or some¬ 
thing else entirely? Two accusations are made against 
technology—^it has made war horrible and peace ugly 
and impoverished. As to the former, gunpowder is 
only powerful—not good or bad. If used for ill, the 
fault is with the user. Poor old human nature must 
take the blame. And although it is true enough that 
it is better to keep powerful weapons from irrespon¬ 
sible hands, the only realistic solution here is to elimi¬ 
nate the irresponsible for, willy-nilly, technology will 
march on. 

The influence of technology on our work-a-day 
society requires further comment. Ogbum, in the 
report of the commitU^e already referred to, points out 
the sequence of changes following a new and important 
invention. First there is a lag (a third of a century 
or better) before it is accepted and applied; then 
comes its technical use and the attendwit economio 
changes; later, often much later, there follows a modi** 
fication in social institutions—Thorne, church, govem- 
ment; and only at long last do the customs and beliefs 
of the populace fall in line. The spinning jenny 


blamed for the tedustriid age; Yet k W8» merely a 
more efficient instrument for getting work done, jiMfc 
as the electric vacuum deaner is more efficient than 
the broom. Have you ever heard the myriad house¬ 
hold aids blamed for social dislocations—^the electric 
washer and iron and mixer and cleaner and stove and . 
razor and light? Oh, yes, we grumble about the lady 
of the house wasting her time on bridge and her money 
on beautification now that the guiloplug watts leave 
her skin soft and her hands potentially idle, but we 
love her all the more. 

Had the new tools of industry likewise remained in 
the hands of the single worker in bis house or shop 
man, like woman, would have been the gainer. But, of 
course, they were too lai'ge for the individual home and 
purse of the worker mid note, please, for the purse 
of the inventor as well. 8o they passed into the hands 
of the entrepreneur and bunker who, in full harmony 
with the current mores, exploited them to the limit 
for their personal gain. There resulted more goods 
and profit from less work, but the owner took tlie profit 
and the worker lost tlie work. Less skill was required, 
so women and children were hired instead of men and 
more cheaply. There followed in course tlie decay of 
the family and the rise of the slum. Later, much later, 
the social ethics stirred in its sleep and folk began 
to look askance at the robber barons of a new age of 
feudalism. 

So far you must all agree, these evils following in¬ 
vention (the accelerated tempo of life in general is a 
separate question) did not flow from the technical dis¬ 
covery but from its befuddlement with property rights 
which took prei^edencc over human rights. To-day the 
mass of the people rejmdiate such standards and many 
nations have expressed a collective discontent by plung¬ 
ing into great social ventures and new -isms. The 
world is groping in many directions for new air and 
light; all sorts of expedients are being tried, blunder¬ 
ingly; but the spirit of change is marchuig arid can not 
be stopped. 

I should be a poor scientist indeed, with my lack of 
knowledge and experience, to presume to know the 
proper answer. The diagnosis, I think, is fairly clear, 
but the disease is unfamiliar and the tlverapy to be 
worked out. But this much I must say, as a seientiat^ 
Here is an empirical problem requiring rational solu¬ 
tion more urgently than any in human history—-and tiie 
scientific method is the one proven mstnimorit for 
solving it. Even tills may not succeed, but then he 
other attack will either and humanity will grind 
into decline. 

it may be worth a final few minutefi to exatsune 
closely tiie possibUitiee. Oneofthemostsigniflcikt t^ 
teCbnoiogical advances is that of ctmunuiueaticMOu 
tolkiihC mpvie and the radio at pr^sea^ tb 
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me^it 04 ^ fUay moment hy televjifiiQn and the home 
printed news sheet, afford amasiiig meanB for influenc¬ 
ing the collective mind. Entering the home, reaching 
the child, they carry terrific powesr for leading the 
^telligence on by education or debasing it by propa¬ 
ganda. And remember human beliefs are social facts; 
for man's acts depend (in part) on what he thinks is 
true, aside from its objective truth or falsity. It will 
not do any longer to cleave to a laisse^-fairc principle, 
for it is being flagrantly violated. Once a dictator 
captures the people's mind by censoring the unpleasant 
and broadcasting the spurious they are indeed his 
slaves, for even reason is powerless with faulty mate¬ 
rials. Something must be done, now, to secure for the 
ends of proper education thesi* channels of influence. 

But who shall control communication and make the 
alJ-important decisions as to what constitutes proper 
education T Is not human nature such that any man 
or any group wielding this enormous power will drift 
into selfish tyrannyt Perhaps so; but this is certain, 
that there will be least abuse at the hands of men 
conditioned to intellectual honesty, tolerant judgment 
and respect for truth. 

At least it would be a simple matter even yet to keep 
the control of technology, and so of social institutiona, 
in the hands of scientists. Scientific discoveries of the 
past have, by and large, been given freely to the com¬ 
munity; even the detailed applications have not often 
been patented. They have been exploited by otliers for 
private ends, sometimes in anti-sociaJ ways. As gi-cat 
industries of the present have arisen from past re¬ 
search, so surely those of the future are being born 
in the laboratories to-day. If individual scientists or, 
better, single universities or, better still, national scien¬ 
tific societies or, best of all, a distinguished body rep¬ 
resenting all science, and goveniment as well—os the 
National Academy of Sciences or the National Rt‘- 
sear<di Conncil (to consider the national rather than the 
hwtemational love! which must eventually supersede it) 
—^were to patent future discoveries and control their 
development and their impact on society we would 
have a better world. Not perfect, ever, but improving, 
probably; and surely witti a greater chance of success 
than when, as now, the implements of propaganda and 
control are allowed to fall into the most grasping and 
ruthless hands. 

Scientists are more men of thought than action, they 
prefer to have ^e evidence, which is never all in. AH 
agree that, to-day, by applying known or strongly 
^timiaed genetic laws to tnan the breed eonld be altered 
considerably. Put they are not certain what to 
for, have Ut^le control of die breeding, and fear 
of niistakee in the fonn ^-begotten 
All agree digt, 
M of e8tibad<hiai aims 


and techniques, with a sound child psychology, the 
thoughts and even the more important motives that 
determine action could be modified. But they are not 
certain of what to educate for, have little control of 
mass education, and fear the consequences of mistaken 
in the form of neurotic misfits which may not be 
curbed. This attitude is sound—but only if time per¬ 
mits a proper evolution. This is not so; power multi- 
yilies and usurpers are reaching for it, dictatorship is 
in the air, events are rushing a decision. I believe that 
men of good-will must act; I would rather trust the 
destiny of civilization to even a second-rate group of 
scientists and educators than to the pre8<mt type of 
dictator. They at least would aim for truth and profit 
by errors. Perhaps the world will owe Hitler a debt 
of gratitude, after all, for pointing the issue sharply 
enough to force better men to act. 

A final word. The fate of our institutions and cul¬ 
ture depends, when all is said, on the few who wield 
great power. Whether scientists, bankers or politi¬ 
cians, they remain still men. The great questions are: 
first, is the human intellect c.apable of solving, at any 
time in the futnre and with any amount of Boientific 
analysis and even experiment, the labyrinthine prob^ 
lems of human relations; and, siHJorid, will not might 
forever make right, so that the selfish, ruthless and 
aggressive will arrogate control, however the game ia 
played f The answers lie in the future, yet I shall be 
reckless and assume the role of prophet for the nonce. 

Science is not able to deal with all nature. We 
have already seen that the individual aa an individual 
is outside its province. The “private" lives of each of 
ua may bo penetrated by esthetic or religious or scien¬ 
tific experience but are not subject to scientific analysis. 
Hut the class, even the individual aa an organization 
of simpler units, lies within its capacities; and social 
problems are no more insoluble than biological ones. 
Man's understanding and control of the body to-day 
are no less than they were of inanimate uatui'e a cen¬ 
tury hack. Living things are vastly more complex than 
non-living, just as social beings are more so than soli¬ 
tary ones. Each complexity as it is approached seems 
to resolve itself into many simpler problems and the 
mind has rolled over them. It is os gratuitous an 
assumption that man's inteJleef will be baffled at the 
level of social analysis as was the one that blood would 
spurt from his nose if he moved at the frightful speed 
of fifteen miles an hour. I see in question one no cause 
for jpessimism. 

The second is more uncertain in my mind. The 
human brain contains an old portion, the hypothala¬ 
mus essentially like that of all his vertebrate relatives, 
and a new portion, the cerebral cortex, moat richly 
expiu^ded in him alone. The old brain is coneemed 
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vith the emotions, the new one with intelligence. Fenr 
and rage he shares with all, judgment and foresight are 
almost uniquely his. It would probably be impossible, 
surely unwise, to eliminate the selfish elements of self- 
preservation from man’s make-up; but it may be pos¬ 
sible and is surely desirable to control and guide them. 
Knowledge is cumulative in time, generation building 
on generation, while emotion is not. l’erha})8 cerebral 
control is increasing. Modern psychiatry is finding the 
hidden springs of behavior and modifying their flow. 
Men will probably always want more than their share, 
but perhaps it will not always be of the same things. 
The mass desideratum now is money, yet large groups 


of men have completely renounced this end for an¬ 
other; for example, fame. As man learns more of 
himself, his neural mechanisms, the hormones that 
modify them, the drives they generate, and the personal 
and social consequences of his acts, much control will 
undoubtedly be possible. And this knowledge will be 
deposited only by the stream of science, I am perhaps 
not overly guileless in believing that reason will suffi¬ 
ciently dominate emotion to keep a functioning civiliza¬ 
tion from perishing. Some emotion is needed, but the 
future of society is a, direct challenge to the cerebrum 
of man and to its tool for rational advance—ptire 
science. 


OBITUARY 


ALBERT SHERMAN 

]>R. AtvBKRT Shkhman, research associate and Ste¬ 
phen S. Wilder fellow of the Basic Science Research 
Laboratory at the University of Cincinnati, died sud¬ 
denly on «luly 1, following a period of illness. He was 
a brilliant theoretical chemist and probably the leading 
authority on the practical application of activation 
energy calculations to chemical reaction rates. His 
death at the age of 31 is a handicap to the develop¬ 
ment of this new and important branch of chemical 
kinetics. He has wi’itten twenty articles in the field 
of mathematical chemistry published in several jour¬ 
nals, but chiefly in the Journal of Chemical Phyttica. 

Born and raised in San Francisco, Dr, Sherman was 
graduated from the chemistry department of the Uni¬ 
versity of California and went to Princeton University, 
where lu! received the Ph.D. degree in 1933. Here he 
came under the stimulating inhuiuice of Professor 
Eyring and Professor Taylor, and in this period pub¬ 
lished several articles in the rapidly developing appli¬ 
cation of quantum mechanical calculations to chemical 
problems such as adsorption, and deuterium reactions. 
Ho received a National Research Council fellowship 
and went to tlie University of Wisconsin, where he 
remained as follow and research associate with Pro¬ 
fessor Daniels until 1937, except for a second appoint¬ 
ment to a National Research Council fellowship to 
study in England with Professor Lennard-Jones. 

Of this period of his scientific work, three outstand¬ 
ing papers are typical—a long review article with 
Professor J. H. Van Vleck on the ‘^Quantum Theory 
of Valence/’ an article on the '^Addition of Halogens 
to the Double Bond” and an article with Moelwynn- 
Hughes on the various types of interaction between 
solvent and solute and their influence on reaction rates. 

A year ago Dr. Sherman was appointed to an inter¬ 
esting position on the staff of the Basic Science Re¬ 
search Laboratory at the University of Cincinnati. He 
had the opportunity of gfiving advanced courses iiif 


quantum mechanicst valence and thermodynamics, di¬ 
recting research and cooperating with the industries 
around Cincinnati. At the Symposium on Recent Ad¬ 
vances in Chemical Physics of the American Associa¬ 
tion for the Advancement of Science, Dr. Sherman 
gave a paper on the ^‘Calculation of Activation En¬ 
ergies,” and in a forthcoming book he has contributed 
a chapter on the “Theoretical Basis of Halogenation 
Reactions.” 

Not only in his publications has Dr. Sherman helped 
to advance chemistry but also in the help which be 
was constantly giving to other investigators. Ue was 
liked and respected by all the graduate students with 
whom he came in contact at Cincinnati, at Wisconsin 
and at Princeton, His advice was eagerly sought by 
many in getting the most possible out of a series of 
experimental measurements, and both in formal lec¬ 
tures and informal conferences he stimulated others 
to more mathematical and more valuable treatment of 
chemical problems. 

Dr, Bherman is survived by his parents and a sister 
in San Francisco. He is survived by Dr. Jack Sher¬ 
man, an identical twin brother, who is also a prominent 
mathematical chemist, located at the laboratory of the 
Universal Oil Products Company. 

Parbistgtow Daniels 

ELLIS STANLEY JOSEPH 

The death of Ellis S. Joseph from a heart attack on 
September 16 ended the career of one of the world^B 
foremost animal collectors. Mr, Joseph was 06 yeara 
old, and had been in virtual retirement for the past flva 
years due to ill health. / 

Bom in Bombay, India, of English parents, he w-i 
educated in an English school in Shanghai. His father^ 
said to have been a wheat fanner and horse ownef ux 
India, wanted the son to become a doctor. But the Itire 
of travel and adventure was too strong, and 
eighteen the young Joseph bcgi^ making 
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into the wild counti^ in India, bringing back rare 
birds and animals. As he grew older, his horizons 
widened, and he was soon traveling into the most re¬ 
mote parts of Asia, Africa and Australia, selling his 
finds to zoos all over the world. Before the world war 
he established an animal farm near Sydney, Australia, 
which he used as his headquarters and clearing house. 
In 1023 he moved his headquarters to New York. 

His quest for the rare and the difficult took him to 
almost every country in the world. He was one of the 
few collectors who obtaiued and cared for his speci- 
mmm with his own hands. He consequently had re¬ 
markable success in securing the most unusual speci¬ 
mens and in delivering them to buyci'S in excellent 
condition. A complete enumeration of his almost 
superhuman achievements is impossible- Once, in 
Sierra Ijeone, an infant chimpanzee, about to die, was 
saved by persuading a native mother to nurse it for 
several weeks. On his first visit to New York in 1920, 
he brought a record-bre*iking shipment of camels and 
other animals, and in tlial same year delivered to the 
New York Zoological Park the first blue-birds of Para¬ 
dise ever seen hero. He also brought over the lungfish 
and the first Australian koala to be seen in this country. 

On July 13, 1922, he delivered to the New York Zoo 
the first and only duckbill j»latypus ever held in cap¬ 
tivity. The platypus lived only 49 days in New York, 
but the method used to transport the animal to this 
country still provides anecdotal material among animal 
collectors. For half a century the platypus, wdiich 
thrived in a certain kind of watery habitat, had resisted 
nil attempts to transjdant it from Australia. After 
working five years on a scheme to duplicate the condi¬ 
tions under which the animal lives, Mr. Joseph devised 
the “pltttypusary^'—a cage containing a system of 
water tanks through which the animal swam to a dry 
burrow. As the platypus ascended from the water 
into the sand it passed through a series of r«bl>er 
gaskets which squeezed the surplus water off its body. 

Mr. Joseph was bo reticent and shy of publicity that 
much of the story of his life was never told. On sev¬ 
eral occasions, when besieged by newspaper men or by 
publishers desiring him to recount bis adventures in 
book form, he refused; and it was -to only a few in¬ 
timate friends ^at he would occasionally describe his 
experiences in the bush. 

His physical appearance was arresting. A huge 
figure of a man, more than six feet tall and weighing 
‘ nearly 300 pounds in his prime, he was noted for his 
fearlessness, and his arms and hands were covered with 
sears where carnivores, parrots and big birds bad 
ripped into his flesh. One arm was mailed by a long 
where a black panther had slashed him. On five 
Cerent oocasions he had been forced to sew himself 
^ vfhen wounded by animals far from civilization. 
Hifi iaee boriH sears as the result of the ‘‘affectionate” 


reactions of a largo male chimpanzee which be had not 
seen for several years. 

Ellis Joseph was a true zoologist, ecologist and 
comparative psychologist- His knowledge concerning 
the morphology and behavior of various birds and 
mammals was unexcelled. He was particularly eager 
to cooperate with scientiste throughout the country, 
and would often go out of his way to supply a labora¬ 
tory with desired reaeai’ch animals. Once, rather than 
sell the body of a young gorilla for less than it was 
worth, he donated the animal for study to a well-known 
comparative anatomist. He was an honorary life 
member of the American Museum of Natural History 
and of the Philadelphia Zoological Society. 

Mr. Joseph had the universal respoed of all those 
who knew him. His reputation was impeccable; his 
word was his bond. He was exceedingly generous and 
a most gracious host. He sought perfection, and had 
a singular love for the unusual and the esoteric; these 
were reflected in evei^thing that he had and did. 

Ellis Stanley Joseph is dead. He has joined Carl 

Akelcy and Martin Johnson, and has completed the 

triumvirate. But his spirit lives on in the African 

bush, Australian plain, Tibetan highland and Malayan 

jungle, as well as in the memories of those who knew 

and loved him. , „ „ 

John P. Foley^ Jr. 

Department or Psychology, 

The Gkoroe Washington University 


RECENT DEATHS 

Dr. E. W. Rettoer, professt)r of applied mechanics 
at Cornell University, died on October 9 at the age of 
sixty-seven years. 

Dr, Raemkr Rex Renshaw, professor of organic 
chemistry at New York University, was killed on Sep¬ 
tember 23 by a fall from the window of his apartment. 
His wife was killed at the same time in the same man¬ 
ner. Dr. Renshaw had been on leave, but was e-xpected 
to resume his work at the university on September 28, 
He was fifty-eight years old. 

The death is reported in Nature of Sir Philip Daw¬ 
son, a distinguished electrical engineer, who received 
the George Stephenson Gold Medal of the Institution 
of Civil Fjngineers and also the Albert Medal of the 
Royal Society of Arts, on September 24 at the age of 
seventy-one years. 

Db. F. J. Karl Sudhokp, professor of the histoiy of 
medicine at the University of Leipzig and fotmder of 
the German Society for the History of Medicine, died 
on October 14. He was eighty-four years old. 

Tbb death on June 30 at the age of seventy-five 
yearn is reported of Dr. Waichiro Okada, honorary 
professor of otoriiinolaryngology at the Tokyo Im¬ 
perial University and president of the Showa Medical 
which he founded. 
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HURRICANE DAMAGE TO THE STATIONS 
OF THE BUREAU OF FISHERIES 

It in reported in the Bulletin of the Fisheries Service 
that several of the bureau's stations were in line of the 
hurricane which visited the New England States during 
the week of September 19. Fortunately, no injury 
was suffered by members of the personnel. Superin¬ 
tendent (joffin of the Woods Hole, Mass., station writes 
in regard to the situation there: 

You have }>robably boon informed of my telegrams to 
the commissioner relative to the hurricane and tidal wave 
which struck this village the afternoon and night of Sep¬ 
tember 21. The wind and sea were terrific, the oast dock 
and sea wall is practically gone, the cool dock, west dock 
and south docks are badly damaged, the capstones of the 
sea wall have been knocked out. All basement windows 
and doors of the residence building are smashed; thin 
basement had 6 foot of water which has been pumped out 
by the local fire department. We were able to get up 
sten»n on the boiler and syphon out the hatchery building. 
Six of our pontoons arc a total loss, having been swept out 
to Boa; the sea entered the buildings through the front 
door and biisement windows. The slate roofs of both the 
residence and the hatchery building are badly damaged. 
The fence along the street has been mostly carried away 
and the grounds between the roeidonee and sea w^all are 
badly washed out. The boilerhouse had 3 feet of water, 
but this disappeared when the waters receded, leaving very 
little damage there; the basement of the residence build' 
ing has a great deal of debris, seaweed and sand wooshed 
in from the sea. Wo are without lights and can not cook 
until the giis company gets its mains in operation. I 
am happy to say that out of all this havoc our boat, the 
Phalarope was damaged very little so far as I can now 
see. The salt water suction pipe line, where it lay along 
the wall, is practically all destroyed. As it is now, the 
property and the Phularnpf are without protection against 
the winter storms due to the loss of the oust side sea 'wall. 

The Nashua, N. H., station was damaged by the up¬ 
rooting of a number of trees which caused injury to 
buildings and damage to the ponds. It is estimated 
that the amount of $15,000 will be necessary to re¬ 
habilitate this station. Both the Gloucester, Maas., and 
the Booth bay Harbor, Maine, stations escaped witliout 
any appreciable damage. At the Pittsford, Vt., hatch- 
eiy the creek overran the station grounds and flooded 
out the ponds. The brood stcu^k was thoroughly mixed, 
but comparatively few fish were lost. Mr, Lord, in 
charge at Pittsford, reports, however, that many wild 
trout were undoubtedly destroyed, since they were dis¬ 
covered stranded, in numerous instances, along the line 
of debris marking the high water. A bridge, the prop¬ 
erty of the bureau, was washed out, but the structure 
was to be razed within the next few days. 

The oyster laboratory at Milford, Conn., escaped 


damage, although the Yacht Club building located next 
to the station was demolished and a large numbar of 
elm trees surrounding the station and along the street 
leading to it had fallen. The station grounds were 
under from 1 to 3 feet of water, but all the equipment 
and material had been placed on higher shelves or 
otherwise made secure. 

THE PRACTICE OF MEDICINE AND THE 
PRACTICE OF CHEMISTRY 

An attempt to deprive chemists of the right to direct 
clinical laboratories in Pennsylvania is being opposed 
by the American Chemitial Society. The society, ac¬ 
cording to an announcement made by the secretary, Dr. 
Charles L. Parsons, of Washington, D. C., has filed a 
brief through its attorney, A. J. Nydick, of Philadel¬ 
phia, with the Attorney General of Penn.sylvania set¬ 
ting forth “the clear deraarkation between the prac¬ 
tice of medicine and the practice of chemistry.” 

Dr. Parsons states that: 

Evidence in the posBession of the society shows that 
there has been tui organized efifort to wrest from the 
chemist his natural position in the field of factual investi¬ 
gation in the laboratory. This evidence shows that the 
attempt originates with a small group of laboratory 
physicians with obvious self interests. 

The method adopted is to have the existing law so in¬ 
terpreted by the State Board of Medical Education and 
Licensure as to make it unlawful for any one not having 
the M.D. degree, no matter how well qualified, to direct 
such laboratories. 

Between tlie practicing physician and the chemist who ^ 
directs and operates a clinical laboratory there exist the 
most cordial professional relationships, but, notwithstand¬ 
ing the esteem in which the qualified chemist is held by the 
practicing physician and in spite of a joint resolution 
adopted in 1924 by the American Chemical Society, the 
American Medical Association, and the American Amo- 
ciation of Pathologists and Bacteriologists with respect 
to the rights of chemists, certain organizations of ph^r 
clans aihliated with the Americau Ikledteal 
haveaeen fit to mxppinei the contentions of the smidl 
which is attempting to monopolise the direoton^ps 
clinical laboratories. 

The brief describes the scope of the eoienee of obetfi- 
istry, recalls medicine's indebtedness to ohemistxy^ 
defines a clinical laboratory as a speeialited chemical 
laboratory, and declares that ^^the right to pursue e 
profession is a property right which is protected 
the Constitution of the United States/' 

The Board of Medical EducUtiem and Liceusofe, 
is explained, has ttdeen the position that ; 

omendmetitts to the Medical Practice Act 
enlatg^ the Act that ^the operatbn of b 
'OratK^-now eonstitates the ■practice''<^f 
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Xhe ftociety^ on the other hand, eontouds that clinieal 
laboratorieB are not engaged in the practice of modi- 
eine, but rather are laboratories for the practical ap* 
plication of chemistry and the other fundamental sci' 
enoes ^'wherein are made such factual investigations for 
the physician as he may desire in the study of his 
patients.” Laboratory investigation, it is asserted, is 
not diagnosis of diseases because the physician must 
integrate laboratory findings with all other relevant 
clinical data in reaching a diagnosis. 

THE ELI LILLY PRIZE IN BIOLOGICAL 
CHEMISTRY 

Attention is again directed to the Eli Lilly and 
Company Prize in Biological Chemistry, an annual 
award whose purjwae is to stimulate an interest in 
fundamental research in biological chemistry on the 
part of young men and women in the United States. 
It was established by Eli Lilly and Company in 1934 
for a five-year period and is administered by the Amer¬ 
ican Chemical Society. The award is the sum of 
$1,000 together with a bronze medal and $150, or as 
much thereof as is needed, to defray the traveling ex¬ 
penses of the recipient to the spring meeting of the 
American Chemical Society where he formally recwves 
the honor and gives an address describing the work on 
which the award is given. 

To be eligible for the award, a nominee shall not be 
over thirty-five years of age on April .30 of the year 
of the award and shall have aceomplislied outstanding 
research in biological chemistry, working in a college 
or university. For the purpose of this award biological 
" chemistry docs not include immunology, clinical inves¬ 
tigations, pharmacology or experimental therapeutics, 
and outstanding research is understood to be that 
which is of unusual merit for an individual on the 
threshold of his career. The research is not to be 
judged in comparison with the work of more mature 
and experienced chemists, and special consideration is 
giv^ tp the independence of tlmught Imd 

award is made by an award cominittee of seven, 
oonidsting this year of Charles A. Kraus, president¬ 
elect of the Amerioan Chemical Society, as chairman, 
imd HiB following non-industrial biological chemists 
appointed by the president-elaot: Wm. Mansfield 
Plaik, Glenn E. Cullen, B. Adams Butcher, H, B. 
t^ewisi, P. A, Shaffer and D. D. Van Slyke. Nomina- 
^tic^s of the award must be made as follows; 

Nominations for this award should be sent to the socro- 
taiy of the society by any member ot the society except 
the memben of the Award Committee. No member may 
Mad ia more than one nomiaatioa. Nominations shall 
be aocoiapaaSed by a brief biographical sketch of the 
of birth, and by reprints of his 


publications, with specific reference to the resoarcli on 
which the nomination is based. At the time of the nomi¬ 
nation the nominee must be actively engaged in the line 
of research for which the award is to be made. The 
sketch, information and reprints should be in the form 
of seven copies for distribution by the chairman of the 
members of the Award Committee. 

AU nominations to be considered must be received by 
the secretary of the society on or before January 5, 1930. 

In order to insure that no outstanding young chemist 
shall be overlooked, a Nominating Committee of four, 
appointed by the president of the society, is charged 
with the duty of finding worthy nominees for tlie award, 
by themselves searching the literature and suggesting his 
nomination to individuals familiar with his work; also, 
by writing to others who arc in a position to judge the 
qualifications of individuals and to make worthy nomi¬ 
nations. 

The members of the present Nominating Committee are 
H. A, MattiU, University of Iowa; Lawrence Bass, Mellon 
Institute, Pittsburgh; V. du Vigneaud, Cornell Univer¬ 
sity Medical College, New York City, and Ben H. Nicolet, 
U. 8. Department of Agriculture, River dale, Maryland. 
The members of this committee wish to receive and ex¬ 
change suggestions with regard to suitable candidates. 

The nominations themselves, togetlier with the sub¬ 
stantiating documents, should be sent directly to the Sec¬ 
retary of the American Chemical Society, Dr. Charles L. 
Parsons, Mills Building, Washington, D. C. 

If in the opiziion of the Award Committee tliere is no 
outstanding nominee from a United States college or 
university, the award may be passed and the fund used 
for a later award. 

The chemist Belect<?d will receive the prize at the Balti¬ 
more meeting of the society next spring. 

The nominating committee requests that information 
regarding this prize be disseminated as widely as pos¬ 
sible and especially that it be brought to the attention 
of those who are located in college and university cen¬ 
ters of biochemical research. 


APPOINTMENTS AT THE MEDICAL 




ical College of Virginia began on September 19. Fac¬ 
ulty promotions for the aosaion 1938-1939 include: 

Dr, Stuart Michaux, professor of gynecology; Dr. 
K. H. Courtney, professor of ophthalmology; Dr, B. 
Finley Gayle, professor of neuropsychiatry; Dr, 
ThomajB W. MuntsU, professor of dermatology and 
syphilology; Dr. Lee B. Sutton, Jr., professor of 
pediatries; Dr. William D. Suggs, assistant professor 
of gynecology. Dr. Wyndliam B. Blanton, who re¬ 
signed last session as professor of history of medicine, 
has been mate associate professor of medicine. Dr. 
Joseph F. Geisingor has l^en appointed professor of 
clinical urology, 

In recognition of many years of service to the in- 



atitution tbe followmg have beati made emeritud pro¬ 
fessors following their retirement on July 1, 193S: 
Dr. St. George T. Grinnan, emeritus professor of 
pediatries; Dr, Emory Hill, emeritus professor of 
ophthalmology; Dr. E. P. MoGavock, emeritus pro¬ 
fessor of dermatology and syphilology; Dr. Charles 
R. Robins, emeritus professor of gynecology, and Dr. 
Beverley R. Tucker, emeritus professor of neuro¬ 
psychiatry. 

In the School of Dentistry Dr. Grant Van Huysen 
has resigned as assistant professor of anatomy and Dr. 
Alton Brash ear has lieen appointed in his place as 
associate in anatomy. Dr. Webb B. Gurley has re¬ 
signed as assistant professor of operative dentistry and 
Dr. 11. D. Coy has joined the staff as professor of 
operative dentistry. Dr. A. Hubert. Pee has been pro¬ 
moted to assistant professor of operative dentistry. 

In the School of Pharmacy Dr. J, A. Reese has re¬ 
turned from the University of Plorida, where he re¬ 
cently completed his work for the Ph.D. degree. He 
hats been made assistant professor of pharmaeognosy. 

In the School of Nursing Miss Frances H. Zeigler, 
dean of the school of nursing, and Miss Lulu K. Wolf, 
associate professor of nursing, have resigned to accept 
similar positions at Vandei*bilt University. Mias Ann 
Parsons has been made acting dean of the school of 
nursing for the session 1938-39. 

The Public Works Administration has made a grant 
of $880,623 towards the construction of a new sixteen 
story hospital and the rehabilitation of the historic 
Egyptian Building. The total construction cost is esti¬ 
mated at $1,920,441. 

IN HONOR OF DR. AUGUST KROGH 

Thu honorary degree of doctor of science was con¬ 
ferred on Dr. August Krogh by Rutgers University on 
October 11. Dr. Krogh was one of the principal 


speakers at the dedkftti^ df the new temxeh lab¬ 
oratory of the Squibb Inetitute for Medical ReBaaanjtii 
at New Brunswick. The presentation of Dr. Krogh 
was made by Dr. William IL Cole, professor of pbyad- 
ology at the university. He said: 

All of us who are engaged in research in physiology, 
wherever our rosearchoB may have been conducted, have 
in spirit, at least, sat at the feet of Dr. Schaek August 
Steen berg Krogh. Dr. Krogh first won international 
recognition when he received the Vienna Academy of 
Science prize for his work on the gaseous exchange In 
lungs. 

Brilliant investigator of respiration, he pubiished in 
1916 his authoritative volume on ^'Respiratory Exchange 
in Animals and Mem” In a related field he extended his 
researches to the functions of the capillaries, and in 1920 
was awarded the Nobel Prize in physiology and medicine. 
While SUlimon Lecturer at Yale, he published in 1922 
his second authoritative volume '' The Anatomy and Physi* 
ology of Capillaries.” Subsequently he has boldly at* 
tacked other secrets of nature, investigating life in salt 
and fresh water, studying the effects of heavy water on 
organisms and the innervation of cold spots in the skim 
His example and Influene^^, Mr. President, have stimulated 
the efforts of physiologists the world over and greatly 
augmented our wealth of scientific knowledge. I have 
the honor to present Dr. Sohack August Bteenberg Krogh 
for the honorary degree of Doctor of Science. 

The citation made by President Robert C, Clothier 
read: 

Dr. Krogh, your long and distinguished pursuit of truth 
among the mysteries of life has lighted dark places in the 
borderland of human knowledge. You have exerted a 
profound infiuonco upon the endeavors of your fellow 
physiologists. Your researches have enriched our scien¬ 
tific heritage. With the approval of the trustees of 
Rutgers University it is my privilege to confer upon 
you, honoris causa, the degree of Doctor of Science. 


SCIENTIFIC NOTES AND NEWS 


Pbofessob R. H. Fowlbu, at his own request for 
reasons of health, has been released from the engage¬ 
ment to assume the directorship of the British National 
Physical Laboratory in succession to Dr. W. L. Bragg. 
Dr. Charles Galton Darwin, master of Christas College, 
Cambridge, has been appointed in his place. For tb© 
period until Dr. Darwin can take up the work, the 
office of director will be held by Sir Frank Smith, 
secretary of the Department of Scientific and Indus¬ 
trial Research. 

The evening lecture at the autumn meeting to be 
held at the University of North Carolina of the Na- 


ogy at the University of Minnesota. His subject 
be ‘Tlant Disease Fungi Constantly Evolving Nev 
Types.” 

A PORTRAIT of Dr^ Henry A. Christian, physiman-itik 
chief at the Peter Bent Brigham Hospital, was 
sented to the hospital corporation on October 13. Dify 
Chrigtian will retire next year. The portrait was 
oepted by William Amory, Dr, Elliott C. Cutler, 
geon-in-chief, spoke of Dr. Christian as map i 
we deeply respect and greatly admire, one whose ^ 
tion to this hospital and whose name will travel . 
the years as part of our inatitutional traditian ” 


tional Academy of Sciences will be given on the evf- Tm doetorato of taws was oonferred 401^^ 
ning of Monday, October 24, by Dr- E. C, Stakmah, - shsrion 'on 'Oetobeaf-14 :of the 
professor and head of the department of plant ']Pniver8iti’,:b£ .ihe^Btate'^^ 
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Jttoiaft B9 w4ao 4 pmident emeritus of Yale 

XJiu^emty and eduoaUcmal eounBekr of the National 
BvoadeaBtipg Company. He wag presented with the 
degree by Owen D. Young. Dr. Angell was professor 
of psychology at the University of Chicago from 1894 
to 1920. 

pn. OoHDONT W. Allport, associate professor of 
psychology at Harvard University, was elected presi¬ 
dent at the recent Columbus meeting of the American 
Psychological Association. 

OmcERS of the American Dairy Science Asaooiation 
for next year are: President, Professor Earl Weaver, 
Bast Jjansing, Mich.; Vice-president, Dr. E. 8. Gutb- 
rie, Cornell University, who under association rules will 
automatically become president next ycarj Secretary, 
Professor Rolwrt B. Stolts, of the Ohio State Univer¬ 
sity; Direclore elected to serve for three-year terms 
arc Professor J. W- Linn, extension specialist in dairy¬ 
ing, Kansas State College, Manhattan, and M. E. 
Parker, Beatrice Crejunery Company, Chicago. At 
the annual meeting to he held next June, the program 
will be divided between the state agricultural colleges 
at Moscow, Idaho, and Pullman, Washington, which 
are only nine miles apart. 

Britobe sailing for New York on October 1, Dr. 
Henry Hanson, traveling representative of the Pan 
American Sanitary Bureau, wtis decorated with the 
Order of Merit of the Ecuadorean Government, in 
recognition of hia services in Ecuador in fighting the 
)[iubonic plague. The decoration was presented by Dr. 
Leopold Ixquieta, secretary of education. 

Da. Richard P. Strong, since 1913 professor of 
tropical medicine at the Harvard Medical School, has 
retired from active teaching and has been named pro¬ 
fessor emeritus. 

PitOFBiseoB Hugh Gbat Lijsbbb, of Long Island Uni¬ 
versity, and Dr. L. R. Lieber, director of the Galois 
Institute of Ma&omatica, have been appointed visit¬ 
ing professors of modem mathematics in the Graduate 
Sl^ool of Duquesne University, Pittsburgh. 

A DEPARTMENT of forestry has been established at the 
lUmois Experiment Station, under the directorship of 
Pr. John Nelson Spaeth, who has been assistant pro¬ 
fessor of forestry at Cornell University and silvicul- 
tairifit of aie Cornell station. Associated with him will 
W h E* Davlfl, exteaision forester of the college and the 
Natural History Survey, and L. B* Culver, aasis- 
in forestry extenaion. 

GtUBQORT PiNooa has been appointed vkiting 
of expwStomtal zoolagp at Clark Univeraity. 

Dr. Mark Oraubard have 


Dil Elbbrt C. Cole, professor of biology at WiL 
liams College, has received a research grant for study 
at the Marine Biological Laboratory at Woods Hole, 
Mass. 

At the University of London, Dr. F. R, Winton, 
reader in physiology at the University of Cambridge, 
has Bueceeded Professor J. H. Gaddum in the chair of 
pharmacology; Dr. H. H. Woollard, professor of 
anatomy, has become head of the department of anat¬ 
omy and embryology, on the retirement of Professor 
J. P. Hill from the chair of embryology; Dr. G. R. de 
Beer, formerly lecturer at the University of Oxford, 
has been appointed reader in embryology. 

Db. Harold James Plekderleitii has been ap¬ 
pointed deputy keeper in charge of the Research Iiab- 
oratory of the British Museum, in succession to Dr. 
Alexander Scott, who ha.s been honorary director of 
the laboratory since its establishment in 1919. 

Dr* Kemp has been appointed director of the Danish 
Institute for Human Heredity and Racial Hygiene of 
the University of Copenhagen. 

Dr. Harold J. Conn, chief of the department of re¬ 
search in soil bacteriology in the New York Agricul¬ 
tural Experiment Station at Geneva, N. Y., and chair¬ 
man of the Committee for the Standardization of 
Biological Stains, baa taken up special work at the 
Scrippa Institution of Oceanography of the Univeraity 
of California, where he plans to stay until the end of 
the year. He is making a study of the growth of soil 
bacteria in synthetic or prepared soils, using materials 
found in deep-sea bottom deposits. 

Du. Comfort A. Adams, Abbott and James Law¬ 
rence professor of engineering and Gordon McKay 
professor of electrical engineering, emcritua, at Har¬ 
vard University and consulting engineer to the Ed¬ 
ward G. Budd Manufacturing Company, Philadelphia, 
has been appointed a member of the advisory commit¬ 
tee of the thirteenth Exposition of Power and Mechan¬ 
ical Engineering, to be held in New York City from 
December 6 to 10. 

Dr. Dogald C. Jackson is preparing for the Bngi« 
neera Council of Professional Development a report 
on trends in engineering education, in which he has 
the cooperation of Dr. Dugald C. Jackson, Jr., for¬ 
merly director of the lAswis Institute of Chicago. 

Dr. Auocts CARRia:*, of the Rockefeller Institute fy/r 
Medical Research, returned to New York on Octobers, 
Ha win carry on his work at the institute during idle 
muter* 

Da* BABNtTM Brown, curator of fossil reptiles at the 
H of Natural History, and 0^ B. 

Albartay New York bn Sep- 
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tttaber 15 for an aerial survey for dinoaaur remains 
over Montana and the province of Alberta, Canada. 
A new model Fairchild plane will meet the party at 
Billings, Mont., the starting point of the survey. The 
principal bases will be Calgary and Edmonton. 

Db» Paul S. Martin, chief curator of the depart¬ 
ment of anthropology at the Field Museum of Natural 
History and leader of the archeological expedition 
which has made during the season of 1938 an extensive 
survey in Montezuma County, Colorado, and the ad¬ 
joining country, returned to Chicago on October 16. 
It will now be possible from the data and artifacts 
collected to construct a complete sequence of the his¬ 
tory of the earliest known inhabitants of southeastern 
Colorado—the prehistoric Basket-maker Indians who 
occupied the region from about a.d. 600 to 1200. 

Db. Emmanuel Fritz, associate professor of for¬ 
estry in the University of California, has leave of ab¬ 
sence for three months in order that he may assist in 
the preparation of a report on the coordination of 
forestry activities in the Department of the Interior. 
While in Washington he will be stationed in the Divi¬ 
sion of Forests. 

Dr. Arthitr H. Compton, professor of physics at 
the University of Chicago, lectured at a convocation at 
Wayne University on October 17. His address was 
entitled ‘^Shall Science Point the Wayf^'—a discussion 
of the relationship between scientific and religious 
thought. 

Professor Walter Mulford, head of the Division 
of Forestry of the College of Agriculture of the Uni¬ 
versity of California, delivered the principal address 
at the convocation of tlie University of Michigan on 
October 7, when the thirty-fifth anniversary of the 
founding of instruction in forestry was commemorated. 
Professor Mulford was a member of the department of 
forestry from 1905 to 191L He spoke on the progress 
and policies of the Michigan School of Forestry. 

Db. a. V. Kidder, chairman of the Division of His¬ 
torical Research of the Carnegie Institution of Wash¬ 
ington, is giving on Monday and Thursday afternoons, 
beginning on October 17, a series of eight Lowell lec¬ 
tures on “The Pre-Columbian New World'^ in the lec¬ 
ture hall of the Boston Public Library. 

In order to meet the need for pathologists skilled 
in the diagnosis of tumors, the Surgeon General of 
the Public Health Service has announced that in mak- 
ing appointments for training under the provisions of 
the National Cancer Institute Act, special considera^ 
tion will be given to qualified pathologists who wish to 
secure additional training and instruction in the pathol¬ 
ogy and diagnosis of tumors. 

Several Benjamin Peirce inatructqiships at 


vard University ore open for the academic year 1988- 
1940. These instructorships are ordinarily awarded to 
men who have recently received the Ph.D. degree or 
have had equivalent training. Those interested in ap¬ 
plying should write to the chairman of the Division of 
Mathematics. 

According to the constitution of the American So¬ 
ciety of Naturalists, members may submit to the ex¬ 
ecutive committee names of candidates for memberdiip. 
Such nominations must remain in the hands of the 
executive committee for at least one year before action 
can be taken upon them. Members of the society are 
invited to send nominations at this time to the secre¬ 
tary, Ralph E. Cleland, department of botany, In¬ 
diana University, Bloomington, Ind. 

The Premio Atvarenga do Piauhy (Brazil) Prize 
for 1939, about $200, will be conferred by the College 
of Physicians of Philadelphia on July 14, 1939, upon 
the author either of the best memorial or of the best 
unpublished essay on any branch of medicine which 
may be deemed worthy of the prize. In selecting the 
winner of the award the committee will consider recent 
publications brought to its attention prior to May 1, 
1939; also unpublished typewritten manuscripts sub¬ 
mitted to the committee before that date. Manuscripts 
not in English must be aecompanied by a translation 
into English. 

Tkb School of Medicine of the University of Penn- 
.sylvania will receive eventually the bulk of the estate 
of the late Dr. George E. de Sohweinitz to found a 
chair of ophthalmology. Except for one bequest of 
$6,000, the estate of $106,000 was left in trust for a 
sister of Dr. de Schweiuitz. After her death $5,000 
will go to the College of Physicians of Philadelphia 
and the residue to the university. His medical library 
is left to the College of Physicians. 

WBeriERN Rrserve University came into posses¬ 
sion of the principal of the Albert Fairchild Holden 
Trust Fund on August 26, which was the twenty-flM 
anniversary of the death of the late Liberty E. 
Holden, who established the foundation os a memorial 
to his son. The fund, which, at a oonservative eati- 
mate, is said to be worth a million and a half dollaz% 
will continue to be used, as directed by Mr. Holden^ 
for lectures and iresearch in the School of Medioinei 
The trustees of the foundation are Ben P. Bole, I. p. 
Freibotger and Guerdon Holden. 

The estate of the late Riohkrd Crittenden McGregor, 
an ornithologist who was attached to the Philippine Bu¬ 
reau of Science for nearly thirty-five years, has 
sented to the Musdum of Vertebrate Zodlogy of t)Sa 
Univmity of California his coBectidn of 
and bird The 
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ttppiminiately eight hundred specimens, Bome of the 
species being now extinct. 

Thu U. S. Coast and Geodetic Survey has erected 
a new building at the seaward end of the 1,200-foot 
pier of the Scripps Institution of Oceanography at 
La Jolla. It is forty-five by ten feet and is part of a 
general program of improving the recording tide- 
gauge stations. Dr. G. F. McEwen, official tidal ob¬ 
server of the U. S. Coast and Geodetic Survey at the 
Scripps Institution, has been put in charge of con¬ 
struction. In addition to the instruments used in the 
tidal work, the building will contain equipment for 
routine observations of meteorological and hydro- 
graphic conditions, and for biological studies. 

By a cooperative agreement recently concluded be¬ 
tween the U. S. Department of Agriculture and the 
Iowa State College, the statistical laboratory of the 
college will undertake to perform important services 
for and with the department, and to this purpose it 
is increasing both staff and equipment. Provision is 
made for the addition to the staff, of which Professor 
G. W. Snedecor is director, of a professor of mathe¬ 
matical statistics, an instructor, four graduate assis¬ 
tants, two collaborators and a sufficient number of 


clerical assistants. The purpose of the enlarged lab¬ 
oratory is research in the statistics of agriculture and 
associated statistical theory. One project is the study 
of the relation between weather and crop yield. 
Weather conditions to be considered are change and 
rangpe of temperature, rainfall, wind. Partial census 
methods—-whose investigation is of great concern to 
the laboratory—are used for the estimation of acreage 
and condition of the crop, for the sake of early pre¬ 
diction of yield. In the study of weather prediction, 
the Massachusetts Institute of Technology is cooper¬ 
ating. Products to be given early consideration are 
com, wheat (with the aid of Kansas State College) and 
cotton. By the study of sampling techniques it is 
hoped to be able to learn significant economic and 
social facts of rural life more efficiently and reliably. 
A fur^er topic of investigation is the analysis of time 
series. 

During the recent crisis in Great Britain the aero¬ 
plane of 1D03 in which the Wright Brothers made their 
first flight, which has been exhibited on loan in the 
Science Museum, South Kensington, for the past ten 
years, was removed to a place of safety in the vaults of 
the museum. 


DISCUSSION 


THE HISTORY OF MATHEMATICS 
FORTY YEARS AGO 

In 1898 the publication of the now widely used 
'^Enoyklophdie der mathematiachen WisseHHchaften” 
was begun. The first article thereof relates to arith¬ 
metic and includes a considerable number of historical 
Statements relating to this subject. It may be assumed 
that these statements represent about the highest 
mathematical attainments at the time when they ap¬ 
peared, since this is the most extensive recent mathe¬ 
matical encyclopedia, and more than 200 scholars of 
various countries cooperated in its preparation. Hence 
it may be of interest to compare the views contained 
in some of these statements with those which are now 
current with a view towards noting progress along 
various mathematical lines during the last forty years. 
In particular, the historical statements may be of wide 
interest, since they can be readily understood and relate 
to the early training of almost all educated people. 

^ Glince note 18 on page 12 of Volume I contains an 
e^peeiaOy large number of statements which have been 
dis^proved sinoe their appearance therein we begin with 
several of these assertions. This note relates to nega- 
ttvi ntmibem and in the third sentence thereof it is 
that the first traces of these numbers appear 
^ noted Indian nmtihfematician Bhas« 
diitihg^diAed between tbe 
root of a number. 


It is now well known that, on the contrary, even the 
Indian mathematicians used negative numbers more 
than 600 yeai-s earlier and that, in particular, Brah¬ 
magupta (bom in 598) placed a dot above a number 
to indicate that it is negative. It is therefore far from 
correct to say that the first traces of negative numbers 
appear in the work of Bhaskara, In the following 
sentence of the given note it is asserted that the Arabs 
recognmed negative roots of equations, which is also 
now well known to be untrue.^ 

The last sentence of the given note contains two mis¬ 
statements relating to R. Descartes (1596-1650). The 
first of these is that the actual calculating with negative 
numbers begins with R, Descartes, while it is now com¬ 
monly known that such calculatings are posterior to 
R. Descartes as is also stated in the corresponding note 
(149) of the French edition of this encyclopedia, page 
35 (1904). The said second misstatement in the sen¬ 
tence is that R. Descartes gave to the same letter some¬ 
times a positive value and sometimes a negative value, 
while, on the contrary, R. Descartes always assumed 
that a letter represents only a positive number when it 
is assumed to have a numerical value. It is, however^ 
true that by placing a dot before a letter B. Descartes 
implied that either a positive or a negative number may 
be aamgned to the letter. 

Tfopfke, ** Genhiehte dor Elemeutar'MathematdL ’ ’ 
Yolume 2, 97, 1938. 
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Although note 24 (page 21) of the article in qnea-* 
tidm involves comparatively few incorrect assertionfi it 
contains one which is so extremely bad that the note 
as a whole is perhaps even worse than the note 18 to 
which we have referred. In the former it is stated 
that the sexagesimal system of the ancient Babylonian 
astronomers involved 69 different numerical symbols. 
This would correspond to the 9 different digits in our 
deoimal system, but there is no historical evidence that 
such a complex early system ever existed. It is now 
well known that the ancient Babylonian sexagesimal 
system was partly based on the number 10 and that 
the numbers up to 60 were represented with respect 
to this smaller base.* 

It is not implied that all the historical notes in the 
widely used encyclopedia, noted in the opening sentence 
of this article are in need of radical revision. On the 
contrary, the majority of them are still reliable, espe¬ 
cially those which relate to the more advanced parts 
of our subject. It may, however, be of interest that 
some of these notes which relate to the most elementary 
parts of our subject should now be used with great 
caution, since historical progress during the last decade 
or two has been especially rapid with respect to school 
mathematics, where it might have been least expected. 
In particular, the history of negative numbers as it is 
presented in some of our general histories of mathe¬ 
matics is very misleading notwithstanding the f tin da- 
mental role of these numbers in various developments 
relating to school mathematics. It is questionable 
whether in any other large 6old of mathematics the 
progress during the last forty years has been more 
profound than in its history. 

^ G. A. Millkb 

TTntversitt or IiiLmois 

MEDITERRANEAN SEDIMENTS AND PLEIS¬ 
TOCENE SEA LEVELS' 

The magnitude of the sea level changes during the 
glacial stages of the Pleistocene arc of interest not 
alone for their bearing on the origin of submnriti© 
canyons but also, among other things, for their effect 
on migrations of animals and plants. Antevs® and 
Daly® have independently suggested that the sea level 
was lowered 80 to 90 meters during the last glacial 
stage, whereas Shepard* has suggested that it was 
lowered perhaps as much as 900 meters. 

■C/. 0. Neiigebauer, ^'Vorlesungen Uber Geschichte der 
Antiken Matbematlschoa Wissenschaften,'' Volume 1, 
page 4, 1934, 

^ Published with the pemlsrion of the Director, Goologl- 
oal Survey, U. 8. Department of the Interior. 

« E. Antevs, Amer, Geog, Soa, Bc$Aaro% ficr., Ko. 17, m 
81,1928. 

A. Daly. Bull Geol 8oo. 40; 724-725, 1929* ■ 

a P* P. Shepard, SOMwex, 83: 484, May 22,1986. 


An independent test of the hypothesis that aea lev^ 
was lowered several hundred meters would probably be 
furnished by a study of the sediments in the weetem 
deep basin of the Mediterranean Sea. Long cores of 
these sediments, like the cores that Dr, C. S. Piggot 
obtained in 1936 from the North Atlantic, would prob¬ 
ably make available the sedimentary record of post- 
Pleistocene time and part of the last glacial epoch.® 
Such records should be conclusive on the question of 
great lowering of ocean level because the unusual ©on- 
dguration of the Mediterranean Sea iloor and the 
geographic setting make the hydrography not only 
peculiar but also sensitive to changes of ocean level 
and of climate. 

Lowering the ocean level about 320 meters or more 
would profoundly alter the hydrography, and this 
would be reflected in the deep basins by the formation 
of varved sediment moderately rich in organic matter 
Uko that now forming in the Black Sea. 

Lowering the ocean level considerably loss than 320 
meters, say 80 or 90 meters, would not give rise to 
varved sediment in the western of the two deep basins, 
though the glacial climate alone would probably give 
rise to varves in the eastern deep basin. 

Lowering the ocean level 80 or 90 meters would 
affect the regimen of sedimentation less decisively, yet 
it seems that the effect should nevertheless be distin¬ 
guishable, as is outlined below. 

In order to show how these conclusions are reached 
it will be necessary to consider the pre.sent hydrogra¬ 
phy of the Mediterranean and the probable hydrog¬ 
raphy that existed during the last glacial stage when 
both the climate and the ocean level were different. A 
high sill at the Strait of Gibraltar separates the Medi¬ 
terranean from the Atlantic and a comparable sill at 
the Sicily Straits divides the Mediterranean into two 
deep basins (Pig. 1). Over the crest of the sill at 
Gibraltar the doepei^ water is approximately 229 
meters. In the Sicily Straits the deepest channel aeross 
the crest of the sill is 4^ meters. These ootxstrictions 
in the longitudinal profile have a signiftcant beatinl: 
on the hydrography. 

At present the Mediterranean Sea loses more water 
by evaporation than it receives from its tributary 
streams and from the overflow of the Black Sea. In; 
consequence its level is maintained by Influx of sea 
water from the AtlahtiB. The lose of water by evaipw>- 
rAtion is greatest in the eastern MediterToneAn, so ^ 
the Atlantic water, with salinity of about 86 parts ^ 
thousand, drifting eastward becomes 
more saline until near the Syrian coast it A 

^Am«r^4fi 
W. M* KT. Bramjette, J, Ai CSwrobib 

qlheiA' Oe^w; tTnion TVOfii,, 
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a&linity of about 39 parta per thousand and becomes 
so dense that, despite its increased temperature, it 
sinks to the bottom. This wanUf heavy water then 
moves westward through the deeper ports of the Medi¬ 
terranean, flows over the sill at Gibraltar, and tbence 
flows down the continental alope till it reaches water 
of its own density (less saline but colder), where it 
spreads out in a great fan and eventually mixes with 
the ocean water. This slow circulation keeps the deep 
parts of the Mediterranean partly oxygenated, though 
in the western deop the supply of oxygen is small and 
the water contains a considerable percentage of carbon 
dioxide.^ 

Lot us consider flrst what effect the climate of the 
last glacial stage had upon the hydrography of the 
Mediterranean Sea. According to Brooks’ and ac¬ 
cording to the evidence from many sources assembled 
by Antevs* the climate was cooler and considerably 
more rainy than to-day. A greater volume of water 
would therefore have reached the Mediterranean from 
the increased rainfall and apparently also from the 
outlet of the Black and Caspian Seas because the Cas¬ 
pian, which then connected with the Black Sea, was 
receiving overflow from the Baltic and the Arctic.** 
Even under the present climate the Black Sea over¬ 
flows, hence it seems safe to infer that this greater 
supply of water, together with the lessened evapora¬ 
tion rate consequent upon the cooler, stormier climate 
of the last glacial stage, would have caused the Medi¬ 
terranean to overflow through the straits of Gibraltar. 
With enough fresh water entering to overbalance the 
loss by evaporation and cause overflow the hydrog- 
Jfaphy should be analogous to that in the Norwegian 
fjords described by Str0m.^** In those fjords a layer 
of fresh water floods the surface and protects the 
underlying deep body of salt water from the effect of 
^0 wind. like the Moditerranoan these fjords have 

• For a fun diseusslou of the Mediterraneaxi bydrogra- 
see O. BchotL Ann, Eydrographie uad Maritmca 
^ dWg*, Heft 1: 1915, and also 

4u Cottssii, 3 j no. X, pp. 189-X74, X9fl8. 

B. P. Brooks, **CIIliaate through the Ages,'* p, 315, 

S SI Ahtsrs, Amer. Sac, Bcacarch Ssa,, No. 17, 
‘ dw M6^," pp. 141- 


a high sill at the seaward end. In many this si]] is ao 
high that there is room only for the stream of fresh 
water to pass over it. Thus the salt water in the fjord 
is sealed beneath a blanket where it becomes stagnant 
and ultimately charged with hydrogen sulflde. This 
sort of water stratification is stable and, curiously 
enough, more persistent the more fresh water flows 
across the surface of the dense saline water.But in 
other fjords the sill is not so high and by reason of 
storms and abnormally high tides oxygenated and 
somewhat colder ocean water at least partially checks 
the outflow, pours over the sill, and mixes with and 
oxygenates the salt water in the deep pai*t. 

From this consideration of the Norwegian fjords we 
may infer that, even if the ocean level Imd not been 
lowered during the last glacial stage, the Mediterra¬ 
nean, because of the different climate, would have had 
a surface layer of essentially fresh water overlying the 
oceanic water that filled the deep basins. Fhirther- 
more, the oxygenated Atlantic water would have had 
fwjo access to the western basin of the Mediterranean 
through the Straits of Gibraltar beneath the outflowing 
surface stream of fresh water and in consequence the 
deep water of the western basin would have continued 
to be at least partially supplied witli oxygen. But 
with a blanket of essentially fresh water covering the 
Mediterranean and moving westward there appears to 
be no way in which significantly large volumes of the 
oxygen-bearing saline water in the western basin could 
move across the sill at the Sicily Straits so aa to cause 
circulation and afford an oxygen supply in the deep 
saline water of the eastern basin. For this reason the 
water in the eastern dei^p basin probably would have 
become stagnant and depleted of oxygen soon aftm: 
the climatic change permitted fresh water to flood the 
surface of the Mediterranean. 

Now the stagnation engendered in the eastern 
by climatic change alone would have left an unmistak* 
able record in the sediments that accumulated there. 
Under these conditions the stagnant water becomes 
poisoned with hydrogen sulfide, which kills off all the 
bottom fauna. With no bottom dwelling organisms 
to disturb the sediment and aid in the destruction of 
tlm organiii matter the sediment accumulates as soo* 
cosaive pairs of thin laminae, one of which is rich Iti 

n 0. E. Hutchinson, Trans, Conn, Acad, Arts ani fldvi 
3?; 1W^X87,1937. 
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organic matter and represents tlie annual pnlse in the 
growth of plankton. The other part of the couplet 
usually consists of mineral particles with less or no 
organic matter and represents the remainder of the 
year. In short, varved sediments would have accumu¬ 
lated as they are accumulating to-day in the deep water 
of the Black Sea,” m certain Norwegian fjords,^* in 
salt lakes in Crimea,^* in the lake of Ziirich^*'* and in 
the deep, stagnant and lifeless parts of many other 
lakes and enclosed seas. Thus it appears that the sedi¬ 
mentary record of the eastern basin of the Mediter¬ 
ranean should reflect the marked climatic changes that 
accompanied the glacial stages of the Pleistocene. 

The following consideration of the liydrography of 
the western basin suggests that its sedimentary record 
would contain a decisive test of the hypothesis that 
ocean level was lowered several hundred fathoms dur¬ 
ing the last glacial epoch. Again the reasoning turns 
upon analogy with the Norwegian fjords, for, as out¬ 
lined above, we can assume that the climate alone would 
have brought about hydrographic conditions in the 
western basin of the Mediterranean closely analogous 
with those of certain ventilated or oxygenated fjords 
discussed by Str0m.^*^ If now the level of the ocean 
were gradually lowered pearly or quite down to the 
top of the Gibraltar sill the channels across the sills 
at Gibraltar and the Sicily Straits would be progres¬ 
sively constricted. The eastern basin would be still 
more effectively sealed, so we need consider it no 
further. But now the western basin would eventually 
stagnate and be depleted of oxygen. For some time 
oxygen-bearing Atlantic water would spill over the 
Gibraltar sill at high tide or when the wind piled up 
the water on the ocean side. But when the ocean level 
reached the level of the Gibraltar sill, 320 meters below 
present oceaji level, or if it sank still lower, then the 
hydrography of the western basin of the Mediterra¬ 
nean would be like that of the Black Sea to-day, A 
blanket of essentially fresh water covering the sea, 
moving westward and overflowing the sill at Gibraltar 
would seal beneath it the deep body of salt water 
which, being thus cut off from its supply of oxygen, 
would become charged with hydrogen sulfide and 
varves would form in the bottom sediments like those 
in the eastern basin and like those now forming in the 
deep, saline, stagnant part of the Black Sea. 

Hence it seems to me that organifi-rich, non-glacial 
varves in the deposits of the deep parts of the western 
basin ot the Mediterranean overlain by a considerable 

A. B. ArchangueUky, Bull 8oc. NaturtUisios du Mos- 
Cim, new sor., 86: 264-281, 1927. 

18 iC, M. 8tr0in, op, cit. 

B. W, Perfiliev, *‘Ten Years of Soviet Science,^* pp. 

40a-403, Moscow, 1927. ' 

i» Pr. Nipkow, d*Bydr6logie, 4 Anii4e, No. 1/2: 
71-120, 1927. 

le Op. oit., pp. 42-69. 
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thickness (1 to 2 meters?) of limy cocoolith knd 
Globigerina ooze would be strong reason for believing 
that, during the last glacial stage of the Pleistocene, 
ocean level was lowered about 320 meters or more. 

But if .sea-level were only lowered 80 or 90 meters 
during the last glacial stage, as suggested indepen¬ 
dently by both Antevs^’ and Daly,i* it seems likely 
that, although no varves formed, the sediments off the 
Algerian coast, and perhaps elsewhere along the Medi¬ 
terranean, should contain legible records of lowered 
sea level, but tlie records would be of a different kind. 
Anderson’s^® interpretation of the Quaternary events 
along the coast of western Algeria indicate that dar¬ 
ing the interglacial stages when the sea level rose the 
valleys slowly filled with generally fine-grained allu¬ 
vium and that during the glacial stages when the sea 
level dropped, large volumes of the alluvial deposits 
were removed from the valleys and carried into the 
sea. Thus the deposit formed off shore from these 
streams during the last interglacial stage should be a 
layer or bed of fine-grained limy mud, rich in pelagic 
organisms like coocoliths, foraminifera and pteropods 
—sediments with less clastic material than those form¬ 
ing there to-day. But during that stage when the sea 
level was falling the sediments formed off this same 
coast should be distinguishable from those of the inter¬ 
glacial and postglacial stages by their relatively great 
abundance of elastic material and probably also by 
different and colder water pelagic organisms. 

Because the Mediterranean region is one of volcanic 
and seismic activity and because the sea itself is rather 
.sensitive to climatic changes the post-Pieistoeene his¬ 
tory as recorded in the deep water sediments should bo 
unusually legible. 

The pelagic fauna of the Mediterranean was pre¬ 
sumably quite different at the end of the last glacial 
stage, by reason of the greater volume of fresh or 
feebly saline water that flooded its surface. The more 
or less gradual change from that condition to the pres¬ 
ent hydrographic condition should bo marked in the 
sediments, especially of the western basin, by the 
appearance of generally Atlantic types of coocoliths, 
pteropods and foraminifera which inhabit the surface 
waters now. Indeed, these forms may have reached 
a recognizable peak of abundance during the higher 
sea level of the “climatic optimum.”*® At some level, 
perhaps corresponding to late Neolithic time, when, 
according to Sandford and Arkell,*^ northern Egypt 

B. Antevs, Amer, Oeog. 8 oc, Besaa^ch 809 ,, No. 17, p. 
81 1928. 

B. A. Daly, Bull GeoL 800 . Amer., 40 : 724-726,1929. 

i»R, V. V. Anderson, Oeol. 3oc, Amer., Mem. 4: 363- 
-376, 3986. 

»f>0. E. P. Brooks, ^'Climate through the Ages,*' pp. 
411-414, 1920. 

SI If. a. 8andford and W. Arkell, ''PaleoUthie Htth 
and the Nile-Faiyum Divide,” Univ. <Moago frass^ v9t. 
1, p« 68, 1929« 
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bi!»eame d 6 »ert| the wind-blown sand from the region 
south of the Meditormnean should begin to make its 
Appetgrance. This wind-blown sand is abundant in the 
aedtmenta forming to-day in the deep basins of the 
Mediterranean.®* 

Less vague, however, would be the record left by 
the activity of explosive volcanoes. A considerable 
number of these ash falls in the upper part of the 
post-Pleistoe^ue column of sediments should be cor- 
relatable with human history. Eartlujuakes, too, 
should have caused Bubmarine mud slumps that threw 
into suspension much sediment which settled as wide¬ 
spread blankets*” of distinctive sediment. Such a 
blanket of sediment should show a gradation in grain 
size clue to the differential settling rates of the con¬ 
stituent particles thus thrown temporarily into 
suspension. 

It seems to me, therefore, that long cores of the 
sediments in the deep basins of the Mediterranean 
would probably reveal an extraordinarily rich and 
varied reconl in a locality critical not only by reason 
of the tnnisual conflgixration of the basin but also by 
reason of the wealth of information that is already 
available from the long historic re<*ords, the aix^heology 
and the Pleistocene and post-Pleistooene geology. 

W. H. BtunnKY 

TYROSINE DETERMINATIONS! 

Thk author was recently engaged in a study of egg 
albumin in which it was neeeasary to run tyrosine 
determinations on small quantities of the protein. 
Since the method of Polin and Marenzi* requires 100 
milligrams for each dotennination, and that of Lugg,® 
approximately 50 milligrams of protein, it was decided 
to use Lugg^s method. It is for tlie purpose of die- 
cussing modifications of this metliod that this paper is 
presented. 


meilip4 of bringing the pH of the standard and un¬ 
known solutions to the same and required value it was 
discovered that one could very well utilize the normal¬ 
ity of the test solutions with respect to When 

the 5 ml test solution is made 1 normal H 28 O 4 the 
buffer action of the amino acids in the solution and the 
repression of the ioniEation of the strong electrolyte 
(H 2 SO 4 ), results in a pH of approximately 1. Block* 
states that a pH of 2.5 is also satisfactory. A series 
of analyses using the modification outlined here re¬ 
sulted in the following values for the per cent, tyrosine 
in egg albumin: 

3.77; 3.83; 3.85; 3.81; 3.77; 3.83; 3.84 
Moan. 3.81 

These values are close to the figures reported in the 
recent literature. Bomhort^ reports 3.85 per cent, 
tyrosine in ovalbumin as determined by the method 
of Polin and Marenzi. 

Further study of Lugg’a method disclosed that an¬ 
other step could be modified for convenience. After 
the 6 ml test solution has been rnercurated with a mix¬ 
ture of mercuric sulfate and chloride and made up to 
26 ml, Lugg recommends that the sodium nitrite be 
added within an hour and compared colorimetrically 
with the standard (MilIon reaction), since cloudiness 
may develop on longer standing and hinder the com¬ 
parison. The following experiment was performed: 

Six samples of egg albumin were treated simul¬ 
taneously and in an entirely analogous manner accord¬ 
ing to the above discussed modification. After the 
solutions wore made up to 25 ml, four samples were 
compared immediately, and the remaining two, 
twenty-four hours later. The results obtained from 
the two sets, in per cent, tyrosine present, are outlined 
below (tlie samples were pnwiously treated in an oven 
for 24 hours at 110 C.). 


In the method under discussion, that of Lugg, the 
60 milligram sample of ovalbumin is hydrolyzed in 
alkali as Tocommended by Polin and Marenzi, acidified, 
centrifuged and a 3 ml aliquot diluted to 5 ml wiUi 
6 and 1 normal H^SO^ in such proportions that the 
5 ntl solution will be at a pH of 0.3 (from titration 
a eeparfi,te aliquot ntdng brilliant cresyl blue as an 
indicator). It is common knowledge that no efficient 
indicator is available at this pH range and that the 
glass and qainbydtone dectrodes are extremely inac¬ 
curate for ^is dotennination. In search of a simpler 

*^ K« Andr^e, ‘*Gleologie des Meereebodenfi/’ p. 263, 
16120; 

, 48i!»r. Nipkow, itev. d^Ey^rolg^ie, 4 Anude, No. 1/2: 
fefO-mXPEL 

I t Froia the laboratory of Physiological Chemistry, TJni- 
vsiriity of Minneapolis, 

A. D. MurenS, Jew. BbA. Chem., 83: 89, 


Analyzed immediately Analyzed 24 hours later 
3,61 3.75 

3.67 3.68 

3.76 
3.83 


Mean . 8.72 per cent, 3.72 per cent. 

These data con be interpreted to indicate that the 
tost solution, diluted to 25 ml, can remain at least 24 
hours before it is Compared colorimetrically with the 
standard without any appreciable decrease in value 
of the tyrosine prewnt. 

The author wishes to thank Dr. L. Earle Amow for 
bis kind guidance in the work behind this paper. 

Cabl EKXTsa 

^ Block, <^The Determination of the Amino 

Acids,'* Burgess, Minneapolis, Minnesota, page 21, 1238. 

s P. Bemhart, Unpublished Ph.Dfc, thesis, Unlverilty of 
hfibonesota, W33. * 
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SCIENTIFIC BOOKS 


THE THEORY OF FUNCTIONS 

Theorie Generate des FoncMonelles, By V. Volterra 
and J. pKtt£:s. (Collection Borel) Paris, Gauthier- 
Villars, 1936. xii + 358 pp. 

The volume before us is the first in a series of three, 
the three together to give a resum6 of something over 
fifty years of the work of Volterra. Although the com¬ 
plementary studies of others are given extensively and 
a systematic treatment is constructed, thus portraying 
the whole development of the subject, the exposition 
would nevertheless demand the attention of matliema- 
tioians of tliis generation, even if it limited itself to the 
inventions and discoveries of the author himseJf. More¬ 
over, the author lias the good fortune of having as 
collaborator Professor J. Peres, who has made many 
contributions to the subject of functionals and int<‘gral 
equations. This volume and the other two in prospect, 
as well as the recent treatise, ‘‘Operations infinitdsi- 
males lineaires,^' by Volterra and Ilostinsky, form an 
amplification and modernization of the two volumes on 
functions of curves and integral equations published 
in the same Borel series on the theory of functions, 
some twenty-five years ago. 

It is not necessary to detail the entire history of 
Volterra’s contributions to this subject. But it is 
interesting to recall one or two steps. In the account 
of the meeting of the Lincei of June 15, 1884, ap¬ 
peared a short note “Sopra un problcma di elettro- 
atatica,” which deals with the equation, 
ra 

f /(a) J'Xcij da, o < a! < a, 

by means of variational methods. The significance of 
its result is best expressed in terms of the physical 
application: Given a conductor which is.in the form 
of a symmetrical portion of u surface of revolution, 
subject to the action of insulators containing arbi¬ 
trary charges of electricity provided that these are 
.symmetrical about the axis of revolution, the equilib¬ 
rium distribution on the conductor can be constructed 
in terms of the con'esponding distribution of unit 
mass on. the conductor when there are no inducing 
masses present. In 1887 we find these variational 
principles further developed as the sketch of a general 
theory of functionals; and also the study of linear 
differential equations in terms of the infinitesimal 
analysis of substitutions. In 1894 we have the alge¬ 
braic theory of integral equations “of Volterra type,” 
A man is indeed fortunate who sows in his youth the^ 
seeds of such a harvest. 

The first half of the volume is devoted to the general 
theory of funetiouals. In this, we have the “passage 


from the discontinuous to the continuous,” the Tj^lation 
to abstract metric spaces with the forms of the linear 
operator which depend on the various definitions of 
distance, a development of the calculus of functionals, 
and its relation to the calculus of variations. The 
author acknowledges the assistance of Professor 
Tonelli in this last section. Those chapters are not to 
be taken as a substitute for treatises on metric spaces 
or calculus of variations, of which there already exist 
notable instances, but to introduce the reader to the 
general points of view which envisage them. Rather, 
there are emphasized the special developments of the 
theory of functionais itself on the basis of the special 
properties of one definition of distance, and for the 
sake of their applications. 

The second part of the book deals with integral 
equations and comprises, as well as the classical theory, 
various developments in the dirc<ition of singular types, 
equations with multiple inUigrals, systems of equations 
and non-linear equations. It is not intended to be as 
nearly complete a survey os the detailed review of 
Hellinger in the Encyklopiidie, but it is entirely read¬ 
able and is supplemented by an extensive bibliography. 
The student will get from it the feeling of pressure 
outward, rather than the impression of in-breeding that 
one receives from so many sketches of the topic. One 
wonders when the subject of the numerical calculation 
and theoretical location of characteristic values will 
obtain the sy.stematic development which may be hoped 
for from a subject as vast as the theory of functions 
of a complex variable (see for instance Section 35 of 
Hellinger’s above-mentioned report). 

There is some development of the “functions of com¬ 
position,” in which the symbolic product /ff stands for 
the expression 

^ Off 

or the corresponding integral with constant limits, the 
systematic treatment of this subject, with its numer¬ 
ous applications, being left to another volume. Of 
particular interest are the powers, positive, negative 
and zero. The power p plays somewhat the role of 
an indicator of an operation to be performed; that is, 
p itself may have no concrete interpretation, whereas 
P9-9* Whether or not there may be some advantage 
in separating the roles of unity by introducing a nota- ^ 
tion analogous to that of quaternions, as the reviewer 
did at one time, the questions at issue remain funda¬ 
mentally the same; and the difficulties are in no sense 
to be obviated by a method of notation. 

Altogether the reviewer has no hesitation in reeoih*' 
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nwnding the volume to the diligent attention of the 
student, and l<x)k» forward himself to the publication 
of the later volumes. In particular the reader will find 
that the treatment serves to give content to those more 
abstract studies of metric spaces, which indeed have 
been created in large part out of the fecundity of this 
topic of functionals. 

O. C. Evans 

Termite City. By Ai.fked E. Emerson and Eleanor 

Fish. With a foreword by William Beebe. Illus- 

trations by Keith Ward. Pp. 127, 37 ills. Rand, 

McNally and Company, New York, 1937. $1.50. 

The inexhaustible store of most interesting natural 
history pertaining to termites has been tapped in this 
book by Professor Emerson out of his long accumulated 
rieht^ of infonuation about this greatly diversified 
group of social insects. He sets forth in non-technical 
language the organization of the termite colony; the 
functions of the several castes; the varied structures 
found in termite houses; the periodic swarming of the 
alates; the care of king, queen, eggs, soldiers and 
larvae; the guest insists found in termite colonies; the 
destructive activities of cellulose-eating species; and 
the past history and evolution of tlie group, A fully 
annotated glossai 7 adds technical information helpful 
to the non-specialist feader. 

Termites are rather closely related to cockroaches 
and are thus among the oldest insects known, being 
found in the carboniferous strata and fully preserved 
in amber. Although rather simple and generalized in 
basic structural pattern they are highly evolved in 
social organization and in structures and instincts re¬ 
lated to this mode of life, os shown in the limitation 
of reproduction to a single pair in the colony, with 
enormous increase in size and rate of egg-laying in the 
queen and provision of second and even third form 
supplementary kings and queens capable of coming 
quickly into functional activity in the event of the 
death of either member of the primary pair, or in 
case of the breaking up of the primaiy colony by 
isolation of outlying extensions or transportation of a 
fragment of the colony to a new site. Other specializa¬ 
tions are found in the soldier caste, which also may 
have second and third forms in the same species. 
Some of these develop powerful mandibles, while others 
are nasute types with glands exuding a sticky fluid for 
entangling enemies or a poison gas for destroying 
* them. As in the case of the military forms among 
other social animals the soldiers sacrifice themselves for 
the good of felie group, are unproductive and are faith¬ 
fully fed by the workers; the latter in the more highly 
evolved tenaRo families form a slave caste deprived 
of Jight and the Teproduotive function. 

More speoialked still are the complicated instinots 


of each caste by which the social organization is con¬ 
served. As noted by Darwin in his discussion of the 
difficulties attendant upon his theory of natural selec¬ 
tion, these extraordinary instincts are exhibited by 
individuals who leave no ofifspring, and their parents 
never exhibit these same instinctive behaviors. This 
may be a highly specialized form of recessiveness of 
characters linked with the capacity for normal sexual 
activity. 

Professor Emerson brings out of his closet of termite 
skeletons some of the disjunct members which haunt a 
student of these perplexing activities in the termite 
colony. Most of the work of the colony is done by 
individuals which are blind. Their antennae and 
mouth parts have a variety of sense organs adapted 
by structure as tactile and chemical receptors, but 
auditory organs are lacking and visual ones occur only 
in a rudimentary state even in the alato phase. How 
then is coordinated activity established and main¬ 
tained? How do the blind soldiers find their way to 
guard the portal of exit, space themselves in order 
according to rank about the queen, or along the line 
of inarch? How do workers without blue prints ot 
supervising architect build earthen towers with a ven¬ 
tilating system, oriented to the points of the compass, 
or erect rain gutters on the trunk of a tree to shod 
water from the nest starting these structures at the top 
and bottom of the series and meeting in good form at 
tlie middle? Verily instinct covers a multitude of 
unsolved problems in the termite world. 

TennitcB also give rise to another sot of problems 
among tormitoi>hiles which live in their colonies, which 
as beetle.s of strange pattern and stranger behavior, 
with abdomens reflexed over their back with segmen¬ 
tal spigots flowing with milk and honey for their hosts. 
The fact that termitophile insects come to smell like 
their hosts may explain their toleration by their other¬ 
wise cautious hosts, but their structural chaiiges might 
perplex even an enthusiastic biochemist. 

Termites destroy man^s utilized cellulose, preempt 
his fertile lands in the tropics by massive earthen 
structures, often sheltering fungus gardens. These are 
so durable that the recovery of the land for agricul¬ 
ture is unprofitable, though the termite mortar is good 
road metal. Termites also reduce forest waste, rapidly 
returning fallen trees to the soil, tints building up 
humus. They also facilitate erosion and help in build¬ 
ing up alluvium and sedimentary deposits. The vol¬ 
umetric aspect of their relation to nature and man is 
baaed upon thoir social activities. The termite colony, 
given favorable conditions within reach of their ex¬ 
ploratory habits, is practically immortal. It is fascism 
without a Hitler imposing its Kultur upon every 
individual and ever demanding room for more colonies. 

Charles A. Korotn 
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SPECIAL ARTICLES 


VOCAL PITCH DURING SIMULATED 
EMOTION 

Thk present report is limited to consideration of 
the pitch of the voice during siiuuiated emotion. It 
dif[ers from previous studies in two respects: ( 1 ) 
Identical reading materials wore used in simulationa 
of all emotions studied; ( 2 ) the effectiveness of the 
simulations was monsured. 

The test passage, “There is no other answer. You’ve 
asked me that question a thousand times, and my reply 
has always been the same. It always will be the same,” 
was read by six competent amateur male actors to por¬ 
tray each of the following emotional states: Contempt, 
anger, fear, grief and indifference. Phonograph records 
of the readings were cut. The recordings were played 
before a group of 64 observer, in whose hands had 
beeii placed lists of twelve emotional states, among 
which appeared the five being studied, as follows: 
Amusement, anger, astonishment, contempt, doubt, 
elation, embarrassment, fear, grief, indifference, jeal- 
onsy, love. The observers were asked to select from 
the list the term which named most accurately the 
emotion being simulated, as each recording was played. 
A random order of presentation was used. From these 
judgments it was possible to rate the portrayals in 
terms of the percentage of the observei's able to iden¬ 
tify them. 

Measurements of the fundamental sound wave fre¬ 
quencies employed were made from the phonograph 
recordings by phono-photographic techniques. The 
results of the analysis are presented in Table I. It 
will be understood that the measure listed as median 
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MSASUtUQS OF 

Pitch 




Con¬ 

tempt 

Anger 

Fear 

Grief 

Indif¬ 

ference 

PerconlRiTfi of corroot 

judirmentN .. 

84 

78 

00 

78 

88 

Median pitch level (cy- 

cles per second] ,., 

124..'! 

228.8 

A* 

254,4 

135.0 

c? 

108.3 

Kearest musical tone.. 


Cl 

At 

Total pitch range 

1tonesJ.. 

Mean Infiectional ranee 

10.5 

10.8 

11.2 

0,0 

7.8 

rtones] . 

2.2 

2,0 

2.3 

1.7 

2.0 

Rate of pitch chanse 

[ tones per second J. 

1«.8 

25.6 

19.0 

15.0 

16.0 


pitch level in this table is the median fundamental fre¬ 
quency employed. It is referred to as “pitch level” 
to distinguish it from the concept of frequency level 
in octaves above 16.35 c.p.s., and because it is a term 
in common use among students of speech. The nearest 
musical tone is that on a musical scale where A ~ 440 
c.p.s. Measures txf range were computed by means of 

the relation NTom»g = 19.02 logjo where fi is the 

higher and fo the lower frequency. 

That the simulations studied were characteristic of 
the emotional states is readily observed from the high 
percentage of correct identifications, as seen in Table I* 
Further reference to this table and to Fig. 1 shows that 
striking differences obtain between the median pitch 
levels mwisured for the different emotions. It will be 
observed that indifference employs a lower pitch level 
than any of the other readings and that each emotion 
appears to have a characteristic comparative 
level different from other portrayals. A significant 



Fio. 1. Distributions of pitches used. The ordinate is pitch la semi-tone intervals ^ the abscissa, in the CMh 
each dietribution, is percontago of cases. Loft, effective actor,* ri^t, ineffective actor. Medians indicated.by 
2 onta 1 lines across each distribution and labeled In cycles per second. Xiower ntuabers show percentage of 
making correct identification. . - ' . 
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fact ift ti^at pitob i«v^ for indiSemea^ contempt and 
grief are in the neighborhood of 02 ^ while those for 
anger and fear are approximately one octave higher 
atCg, 

Indifference employs the narrowest total pitch 
range; about an oetave, with grief using a range of one 
and one half octaves^ and contempt; auger and fear 
approximately two octaves. The distribution of 
pitches used within these ranges is observed from tlie 
graphs of the effective readings in Pig* 1 to approxi¬ 
mate a normal distribution. 

The mean extent of inflections (Le., frequency modu¬ 
lations either upward or downward) is seen to vary 
from one third to approximately one half an octave 
in extent. Grief enijiloys the narrowest inflectional 
range and anger the widest, with the other emotions 
falling wnthin tlie interval which separates these 
oxtromes. 

An additional means of distinction between emotions 
is afforded by a measure of the rapidity with which 
pitch changes per unit of time during inflections. An 
expression of the rate of this change is given in tones 
per sQcoud by dividing the pitch range in tones of a 
given inflection by its duration in seconds. As with 
inflectional range, anger and grief are the extremes, 
with anger using the fastest rate of pitch change and 
grief the slowest, the difference being ten tones per 
second. The speed of pitch change for contempt and 
indifference is slightly more rapid than for grief, while 
fear exceeds this value by approximately two tones 
per second. 

\,Fig. 1 presents distributions of the pitches used by 
ty|>ical effective and ineffective actors. It is interi^ating 
to note that the ineffective actor deviates markedly 
from the effective performer in all but indifference, in 
Which both were judged as being highly effective. 
Examination of the figure shows that pitch levels for 
the poor readings are not defined as clearly as those 
for the better readings. The median pitch levels in 
angper and fear are almost identical, as are those in 
grief and indifferefnec, while contempt, contrary to the 
effective as well os average measures, employs a pitch 
level which is considerably lower than other attempts 
by this actor. The latter’s simulation of contempt uses 
also an extremely narrow pitch range of less than one 
octave, and the extremely wide ranges of his fear and 
grief are due to the presence of a few veiy low pitches. 
The above deviations represent the typical differences 
'between effective and ineffective portrayals. It is 
probable that the ineffectiveness is the result; to some 
degree at least, of these extreme deviations from the 
mi effective simulations. 

result regarding pitch in emotional 
«peedk by computation of the total pitch 

by etieih actor in porirayiug ali five 


emotions. It was found that five of the eix actors 
used a total pitch range of over three octaves. 

From the above data it is possible to characterize 
each emotion comparatively on the basis of pitch usage 
alone, as follows: 

(1) Oontempt. (a) Low modiau pitch levd (124.3 
c.p.ft.), but (b) wide total pitch range (10.6 tones). 

(2) Anger, (a) High median pitch level (228.8 c.p.s.), 
(b) wide total pitch range (10.3 tones), (c) widest mean 
inflectional range (2.6 tones), (d) most rapid pitch change 
(26.6 tones per second). 

(3) Fear, (a) Highest median pitch level (254.4 
c.pjj.), (b) widest total pitch range (11.2 tones). 

(4) Grief, (a) Low median pitch level (136.9 c.p.8.), 
(b) narrow total pitch range (9,0 tones), (e) narrowest 
moan inflectional range (1.7 tones), (d) slowest pitch 
change (16.6 tones per second). 

(5) Indifference, (a) Lowest median pitch level 
(108,3 c.p.s.), (b) narrowest total pilch range (7.8 tones). 

Grant Faihdanks 
Wilbert Fhonovost 

State Univkkbity or Iowa 

PHOSPHORUS METABOLISM OF CHICKS 
AFFLICTED WITH PEROSIS 

Perosis (slipped tendon) in chicks was first de- 
8 (?ril)€d by H mi ter and Funk.^ It has be(m studied by 
a number of investigators, mid recently Wilgus, Norria 
and Hfiuser* have shown that the affliction can be cor¬ 
rected by rawing the level of manganese in the ration. 
This observation has been confirmed by a number of 
investigators.^ 

The disorder is oharacterized by a bowing of the legs 
in the tibia—metatarsal joint, enlargement with a 
tendency toward flattening of the joint and finally 
slipping of the Achilles tendon from its normal posi¬ 
tion. Porosis has been produced by the feeding of 
high levols of calcium phosphaUi—3 to 5 per cent, of 
the ration. Our ration* for producing this condition 
is given in Table 1. 

The addition of 50 mg of manganese as MnSO^ • 
dHoO i>er kilo of the above rations protects the chicks 
from perosis. Injection of 1, 3, 10 or 50 mg of man¬ 
ganese per week, in two equal doses, also protects on 
ration 604. No data involving injection are as yet 
available with ration 610. Rice bran fed at the level 
of 16 or 20 per cent, protected on ration 604, Auto- 

1J. E. Hunter and E. M. Funk. Proceedings of the 
22nd annual meeting of the Poultry Science Association, 
Macdonald College, Quebec, p. 45, 1930. 

S. Wilgus, Jr., L. C. Norris and G. F. Houser. 
SOIBNCE 84; 252, 1936; Jour, Nutrition, 14: 155, 1937. 

«V. U, Heller and B. Penquite, Poultry Soienoe, 16! 
243, 1937, M, Lyons, W, M. Insko, Jr., and J. H, Martin, 
Poultry SoiShce, 17; 12, 1987. M. Lyons and W. M. 
Insko, J'n, Ky. Agr^ JFapp. Station BwH., 371, 1937. P. J. 
Schoible, 8. L. Bondemer and J. A. Davidson, Poottry 
16; 867, 1937. 

* ti, fi, OUfeom, C. A, Elvehjem and E, B, Hart, Poultry 
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TABLE 1 




Ration 

Ration 



004 

610 

(Dried beef kidney 
(Dextrin . 

16) . 

48) . 

71 

69 

Crude casein . .. . . 

14 

14 

Brewer’s yeast . .. 


2 

2 

SollR I . 


6 

5 

CHirpOiU . 


3 

G 

Ali^hoUe extract lit'c bran ,. 

0 

6 

Percomorpli oil—3 

drops twice 

weekly 



claved rice bran faibid to protect. The ash of rice 
bran or the manganese equivalent to that of 15 or 20 
per cent, of rice bran also failed to protect when fed 
with ration 604. 

These observations led to an investigation of the 
phosphorus distribution in the blood of normal and 
perosis birds as well as the phosphatase content of the 
blood and bone. It was found that the inorganic phos¬ 
phorus of the blood remained constant in both normal 
and slipped tendon birds and at a level of approxi¬ 
mately 4.7-5*6 mg per 100 cc of blood. The ester 
phosphorus was approximately 26-30 mg per 100 cc 
of blood in the case of perosis, while the total phos¬ 
phorus ranged from 100 to 141 mg per 100 cc of blood. 
In normal birds produced by feeding or injecting man¬ 
ganese, tlie ester phosphorus ranged from 32-44 ing 
per 100 cc of blood, while the total phosphorus varied 
from 100-132 mg per 100 cc of blood. The most char¬ 
acteristic feature of the phosphorus distribution in the 
normal ami afflicted birds was a higher ester phosphate 
in the blood of the normal bir<ls. 

In respect to the phosphatase content of bone and 
blood of normal and slipped tendon birds, there was 
also a clear-cut difference. On ration 604—which pro¬ 
duced TOO per cent, slipped tendon—^the phosphatase 
content of the blood ranged from 2.1-3.1 units per 
100 cc of blood and from 3,6-7.7 units per gram of 
green bone. In the birds protected by manganese 
feeding or injection at different levels, the x>hosphatase 
content of the blood varied from 15.9-51.3 units per 
100 cc of blood and from 8.5-10 uiiita per gram of 
green bone. It is apparent that in the complex process 
of normal bone formation, a high inorganic calcium 
phosphate ingestion had depressed the phosphatase 
content of blood and bone, and at the same time th^re 
had occurred a lowering in the ester phosphate level 
of the blood. 

It is possible that the autoclaving of rice bran, which 
is then rendered ineffective as a protective agent, is 
linked with a destruction of the phosphatases of the 
bran. Since rice bran is rich in phytin—the calcium- 
magnesium salt of phytic acid—we raised the question 
as to whether there was a possibility that inositol (a 
constituent of phytic acid) might be concerned in the 
ester phosphate increase observed in normal birds as 
compared with those afflicted with slipped tendon. 
Feeding inositol on ration 004 at a level of ,5 gram 
per kilo did not protect against perosis. Injection 


of inositol at the rate of 50 tng per week did not pro¬ 
tect with ration 604. However, we have observed that 
with ration 610—containing 5 per cent, of calcium 
phosphate—and supi^kmented with 20 mg of manga¬ 
nese per kilo, there is no protection against perosis. 
The mangane.se level is not high enough. The ester 
phosphorus remains below 30 mg per 100 cxi of blood 
and the phosphatase at 30 units per 100 cc of blood 
and 6.4 units per gram of green bone. When the 
chicks receiving ration 610 supplemented with 20 mg 
of manganese per kilo were injected with 100 mg of 
inositol per week, there was complete protection 
against perosis. The ester phosphorus rt)se to 34 mg 
per 100 cc of blood and the phosphatases of the blood 
to 40.5 units per 100 cc. With the same ration in¬ 
jection of 10 mg of inositol or of 100 mg of glucose 
per week did not protect. We hesitate at this time to 
s<;ate definitely that the increase in ester phosphorus 
of the blood by injection of adequate manganese or 
inadequate manganese plus inositol resulted in the 
formation of inositol esters of phosphoric acid, but 
such a possibility may well exist. So far as we know, 
no one has i.solated from animal tissue phosphoric 
esters of inositol, although they are known to exist 
abundantly in the seeds of certain plants. Free 
inositol itself is known to oc.cur in muscle and brain; 
however, its function has not been disclosed. 

A. C. "Wiese 

B. C. Johnson 

C. A. Elvehjkm 

E. B. Hart 

College of Aoriculturr, 

XTnivebbjty of Wisconsin 

THE GROWTH OF LEPTOSPIRA ICTERO- 
HEMORRHAGIAE ON THE CHORIO¬ 
ALLANTOIC MEMBRANE OF 
THE CHICK EMBRYO 

A WIDE variety of bacteria and viruses has been 
successfully grown in the tissues of the chorio-allantoic 
membrane of the chick embiyo by a number of work¬ 
ers.^ Up to the present time, however, no one has 
described the cultivation by this method of any member 
Of the family Spirochetales. The purpose of the pres¬ 
ent note is to report the use of chorio-allantois of the 
chick embryo for the successful cultivation of Lepto¬ 
spira icterohemorrhagiae, the causative organism of 
Wdl’s disease (infectious spirochetal jaundice or spiro¬ 
chetosis icterohemorrhagica ). 

The strain of Leptospira icterohemorrhagiae em¬ 
ployed was isolated at autopsy from the kidney of a 
man who died of WeiKs disease at Rochester, N, Y., on 
February 19, 1937. The strain was maintained by 
passage in guinea pigs and by cultivation in [F^etcher^s 

»See reviews by F. M. Burnett, Med. Bss. OomeUf Sp* 
Mept Series, No, 820, 1936; also, E, W, GoodpasMei 
4mer. Jour. Syg., 28; 111, 1988. 
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medmxn.^ On May 5, 1938^ 0.1 ec o£ a positive eulture 
VKfts inocnlated on the chorio*allantoio membrane of 
aaeh of 10 eggs, incubated for 10 days, according to 
the method of Goodpasture and Buddingb.^ Transfers 
were made every 4 or 5 days. To effect a transfer, 
2 or 3 membranes were triturated in a mortar with 
Alundum and LoeJee's solution to make a JO per cent, 
suspension. For tt»e inoculation of each egg, 0.1 cc 
of this preparation was dropped on the presenting 
ectodermal surface of the ehorio-allantois. 

The spirt)chetal organisms were carried through 20 
successive passages in the developing egg. After each 
fifth passage, 1 cc of the “transfer inoculum^’—the 10 
per cent, suspension of triturated infected membranes 
—was injected subcutaneously into each of 2 guinea 
pigs. In every instance, the inoculated guinea pig 
developed fever within 4 or 5 days and became jaun¬ 
diced. The infection was uniformly fatal in from 6 to 
8 days. At autopsy, the characteristic findings of 
experimental Weil's disease in guinea pigs were en¬ 
countered. Jaundice of the skin, jaundice and hemor¬ 
rhages in the sulmtanm^us and cartilaginous tissues 
and hemorrhages in the lungs and abdominal viscera 
were typical. 

The organisms were seen by the darkfield technic in 
centrifugalized “transfer inoculum” and in the anmi- 
otic fluid. 

After inoculation on the chorio-allantois, the organ¬ 
isms regularly invaded the embryo. The resulting gen¬ 
eralized infection killed the embryos in 6 or 7 days. 
The organisms have been recovered from the blood of 


the embryos and from various tissues by the inoculation 
of these materials into guinea pigs. It has been found 
that 0.15 cc of blood from the allantoic arteiy eon tain 
sufficient spirochetes to kill guinea pigs within the 
usual period. 

Grossly, the membranes showed scattered, grayish, 
opaque, pin-point nodules. Microscopically, the 
nodules were seen to be the result of a localized pro¬ 
liferation of ectodermal cells, and of edema, prolifera¬ 
tion of the fibroblasts and infiltration of a few inflam¬ 
matory cells in the mesoderm. Sections of infected 
ehorio-allantoic membranes and embryos, stained 
aex^ording to the silver impregnation technic of Leva- 
diti, revealed the presence of Leptospira ieterohemor- 
rhagiae in botl> the membranes and embryos. 

In summary, it has been shown that Leptospira 
icterohemorrhagiae can be successfully cultivated in 
the chorio-allantoic membrane of the chick embryo. 
The organisms produced a generalized and fatal infec¬ 
tion in the developing chick. After 20 serial passages 
in the embryonic tissues, the pathogenicity of the spiro¬ 
chetes for guinea pigs was unaltered. Indeed, virulence 
may have been enhanced. An attempt is being made to 
grow other members of the family Spirochetales by this 
method. 

Grant Morrow 
Jerome T. Syvbrtok 
William W. Stiles 
Qboiwe Packer Berry 
School or Medicine and Dentistry, 

University or Rochester 


«SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN IMPROVED APPARATUS FOR THE 
SERIAL SECTIONING OF FOSSILS 

In 1933 Simpson (Amer. Mus, Nov. No. fi.34) de- 
geribed a very simple method of producing serial sec¬ 
tions of fossils to which the reader is referred for the 
actual technique. Without claiming to introduce 
something essentially new it is suggested that the 
apparatus then described is capable of certain im¬ 
provements, making it less delicate to handle, and at 
the same time increasing its accuracy. The number 
of components is even smaller, and the actual execution 
is still within the scope of any mechanic provided 
with an ordinary instrument-maker's lathe. The over¬ 
all length of the new design is greater than that of the 
original construction, which may even be an advantage 
^ affording a better grip. This greater length is due to 
the holder being extended to carry a millimeter scale 
above the threaded portion, the pitch of the thread 
being one mm. The sleeve on its conical upper end 

■W* Fletcher, Tran«. Hoy, Soc, Trop, Med,, 21: 265, 
1928. 

W. Goodpasture and G, J. Buddingh, Amer, Jour- 
211 319,1935. 


is divided into 100 parts, the two scales together form¬ 
ing a micrometer reading to 0.01 mm. This arrange¬ 
ment prevents the locknut being placed above the 
sleeve. Instead it has been placed inside the latter and 
is made in one piece with the guide. Its lower edge 
stands 0.5 mm beliind the lower edge of the sleeve. 
A suitable spanner witli two studs fitting the two 
boles in the lower rim of the guide (locknut) is used 
for tightening it. If a right-hand thread is used the 
scales should read in the direction given in the dia¬ 
gram. 

The advantages claimed are the following: absence 
of the delicate pointer, which is easily bent; the threads 
are covered and thus protected from injury; the scale 
is an integral part of the sleeve, doing away with the 
sticking on of a paper-scale; mistakes in taking the 
readings are less to bo feared. 

In order .to reduce wear of the lower edge of the 
sleeve a ring could be shrunk on to it, either of hard¬ 
ened steel, or bettor still, of one of the modem cutting 
m^ls like Stellite, Aorite, etc. In this case it might 
be necessary to use kerosene oil instead of water for 
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Fig. 1. Improved apecimen holder for grinding serial 
sections. The ui>per figure represents, to the right, a 
lateral oxteraal view of the apparatus, and, to the left, 
a longitudinal section. The lower figure roprestmts an 
end view. Both show a plaster block, with embedded 
specimen, in place at a stage when a section has Just 
been completed. About one half natural size, g, giiido 
for the plaster block, also serving as set-screw, h, holder, 
p, plaster block with specimen, s, sleeve. 

the cleaning of grinding stone and specimen in order 
to prevent rust. OiTO Zdanskv 

A MICRO-CONDUCTIVITY CELL OF SIMPLE 
DESIGN! 

In some recent studies of the rate of elimination cf 
materials by the excretory system of inaeots, we have 
made use of the change in electrolytic conductivity of 

! From the laboratorLea of inseot physiology and toad- 
cology, Division of Entomology and Parasitology, Uni- 
vemty of California, Berkeley, OoBfomia^ 


the physiological salt solution bathing the malpigbian' 
tubules as an indicator of change in overall salt con-* 
emitration. 

Since the volume of liquid was only about 20X, it was 
necessary to use a conductivity cell of lOX volume or 
less. While several micro-conductivity cells have been 
described,“ they are not easily constructed, and they 
do not have the advantages of the pij>ette type in ease 
of ill ling and cleaning. Fig. 1 sliows the complete 
cell, right, and a detail of the elootrodes, left For 
construction, pyrex capillary tubing of about 0.7 mm 
bore was broken cleanly and one of the cylindrical 
platinum electrodes with the lead attached was in¬ 
serted and shaped to fill tlie tube, using a finely drawn 
glass rod as a tool. The two pieces of capillary were 
then reunited in a soft oxygen flame, taking care that 
the platinum cylinder completely filled the bore of the 
tube. The tube was then broken again at a secsond 
point and the second electrode was inserted in the 
same manner. Finally, tlie tip and safety bulb were 
formed, and the electrodes w'ere ready for platinizing. 



Fig. 1 


A cell, as described, will have a resistance of abouY^ 
2,000 ohms when filled with 1 per cent. NaCl solution. 
The ceil resistance is accurate tv. 0.1 per cent, at con¬ 
stant temperature. RODBttiCK CuAio 

Eobkbt L. Patton 

> See, for example, H. L. White, Jonr. SioL CAcm., 9S>: 
44fi, 1933. -^- 
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BOTANY OF THE FUTURE* 

By Dr. WILLIAM CROCKER 

BOYCE THOMPSON INSTITUTE FOR PLANT RESEARCH, INC., YONKERS, N. Y. 


Definition 

The speaker has been assigned the task of discussing 
botany of the future. Perhaps we should fli’st define 
the term botany. If one were to ask an educated lay¬ 
man or even a specialist in plant science, he would un¬ 
doubtedly get the glib definition that botany is the sci¬ 
ence of plants. This is an extremely broad definition, 
but is it the content of the term that the layman or spe¬ 
cialist really has in mindt Is not the layman inclined 
to think of botany in tlie limited sense of collecting, 
classifying and naming plants? However this may be, 
^in this paper botany will bo used in the broad sense of 
the dictionary definition including all plant science. 

There are two implications in this assignment that 
the speaker must limit. First, •‘Botany of the Future” 

1 Address before the Amerioan Association for the Ad- 
vanceinent of Bcienoe la the conference on Science and 
S^ety, Ottawa, June 28, 1088. This address with the 
literature cltatiotis is to be published in full later by the 
asmiaiion. 


implies a prophetic effort, and second, botany is a 
science made up of several distinct disciplines, each 
too big for the complete mastery by one person. The 
speaker claims no prophetic power and feels none too 
competent in his own limited field of plant physiology. 
It will have to suffice to give a brief history of botany, 
with especial emphasis on the more recent trends, and 
from these decide on some of the probable future 
trends in botanical research and development with 
merest reference to the meaning of botany to other 
sciences and to man. 

The Struggle to Make Botany an Inductive 
Science 

Before and immediately following the beginning of 
the Christian era the Gre^ and Romans wrote much 
about plants. Their statements were based on casual 
observations, no experiments and much speculative 
thinking. Their descriptions of plants were often so 
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wiicd|^te workers could not identify the 

plants by the descriptions. Perhaps the confused state 
in which they left the idea of sex in plants illustrates 
best their inability to gain knowledge of plants by 
studying plants themselves. In this connection they 
discussed some of the palms in which the stamens and 
pistils are })orne on separate individuals. In such cases 
accurate observation and certainly a minimum of ex¬ 
perimentation would have established the existence of 
sex. 

The slight contributions of these early Greek and 
Koman writers to real knowledge of plants do not 
justify the mention of their work in the present con¬ 
nection. On the other hand, the Aristotelian deductive 
and speculative method of approaching plant problems 
and some of his concepts dominated botanical thought 
throughout the Middle Ages and prevented the devel¬ 
opment of an iuductive approach. Sachs (Sachs ibid.) 
points out the influence that Aristotelian methods of 
Uiought and dogmas had upon Linnaeus, the father of 
sy sterna tic botany, who worked during the eighteenth 
century. 

Even the influence of Aristotelian thought upon Lin¬ 
naeus would not justify its discussion in this connec¬ 
tion. The speaker feel^, however, that the discussion 
is justified by the fact that the botanical workers even 
to-day are too much given to speculation and to theories 
and too little to well-planned and searching experi¬ 
ments that will gain from plants themselves the infor¬ 
mation sought. We will refer to this point again later 
when discussing the topic, **Theorics often impede 
progress.” 

Historv Certatx Phases of Botaky 

Let us now outline briefly the history of the devel¬ 
opment of ordy two of the many phases of botany. 
This will give us an insight into tlie nature of botanical 
research and the type of problems met. It will also 
give us a background for understanding some of the 
larger botanical problems of to-day and the immediate 
future. 

Plant nutrition. Any considerable understanding of 
plant nutrition had to await the development of mod¬ 
ern chemistry. It ia true that prior to this Malpighi 
and Hales hud gained evidence tliat much of the dry 
weight of green plants comes from the air. During the 
last half of the eighteenth century a series of discov¬ 
eries set, at the same time, the background for an 
understanding of plant nutrition and for the develop¬ 
ment of modem chemistry. Priestley discovered **vital 
air,” oxygen, and showed that green parts of plants 
sometimes give off oxygen. Ijavoisier and Cavendish 
discovered the composition of carbon dioxide, water 
and nitric acid, and the former discovered the nature of 
respiration in animals. In the meantime Ingen-Houss^ 
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even under the misleading influoiee of {dilogiatozi 
chemistry, had discovered two reverse types of proe- 
esses in green plants which wo now know as carbon- 
synthesis, or photosynthesis, and respiration. 

But Baussure in 1804 laid the real foundations for 
plant nutrition when he established and extended by 
quantitative methods the findings of Ingen-Hooss that 
green portions of plants in light absorb carbon dioxide 
from the air and transform it into some sort of organic 
material and set oxygen free in the process. He also 
showed that living tissue carries on respiration whicli 
eliminates COj and consumes oxygen. Baussure 
proved also that the greater part of the dry weight of 
plants came from the CO 2 of tlie air and from water 
absorbed from the soil. One can hardly overemphasize 
the significance of the discovery of these two basic 
cosmic biological processes. Carbon-sjmthesis supplies 
the world with practically all its organic matter, in¬ 
cluding food, fiber and shelter, and some sort of respi¬ 
ration is a universal manifestation of living matter. 
Baussure also proved that the relatively small amounts 
of salts absorbed with the water play an essential rfile 
in plant nutrition. Thus he established in outline, 
practically as we know it to-day, the inorganic nutri¬ 
tion of gn^en plants. 

The next great advance in plant nutrition was the 
discovery of the chemical elements other than carbon, 
oxygen and hydrogen that are essential for plant devel¬ 
opment. The greater contributors to this knowledge 
were Boussingault, the French agricultural diemist, 
Liebig with his clear forceful statement of his theory 
of mineral nutrition of green plants, the various tenets 
of which were later tested out and corrected by Lawf 
and Gilbert, at Rothamsted Experimental Stati 
Nobbe and Sachs of Germany, who eoutributei \ 
to die knowledge of mineral nutrition of green k 
by their nutrient solution studies. Out of all the wi ^ 
on plant nutrition up to the early part of the second 
half of the nineteenth century came the doctrine of the 
ten essential elements for plant nutrition, namely, car¬ 
bon, hydrogen, oxygen, oalcium, potaasium, magnesium, 
iron, phosphoruB; sulfur and nitrogen. Further studies 
by agricultural chemists led also to the.fertilizer doc¬ 
trine of three essential fertilizer elements, N, P and K, 

Those two doctrines of essential chemical elements 
and of essential fertilizer elements were both due to 
suffer modifications by extension because of reseaTohes 
carried on during the present ceittury. The eaxiy stu¬ 
dents of plant nutrition failed to discover varienuu 
cfmential chemical dements for plants that are needed 
in very small amounts because diey failed to purify 
sufficiently the nutrient salts used or because of 
errors in experimentation Anyway in addition, borou,. 
popp&tf zinc and mimganese tmvc been estaUUb^^ 
mxfky as esseutidt for the nutrition of soUft^ if 
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pianta, md a number of other ohemioal elementa benefit 
the growth of one plant or another when supplied in 
small quantities in the form of salts. Soils have also 
been found in which certain plants grow very poorly, 
due to deficiency or lack of availability of one or an¬ 
other chemical element besides N, P and K. Amongst 
the recently found soil deficiencies are iron, sulfur, 
boron, copper, zinc and manganese. 

What are some of the future problems in plant 
nutrition f 

Wo have prog^esseii far since the time of Saussure 
in learning the effect of conditions upon the rate of 
carbon fixation, and wc have learned something about 
enzymes and much about the chemistry of the pigments 
involved in photosynthesis, but wc have still to learn 
the exact details of the reactions and are therefore 
unable to duplicate carbon-synthesis outside the plant. 
In respiration also we have leanied much about sub¬ 
stances oxidized, about various organic substances pro¬ 
duced by respiration and fermentation and something 
of the enzymes involved in these proccssses. The de¬ 
tailed understanding of carbon-synthesis and respira¬ 
tion are big chemical problems of the future. 

Botanists are just now reinvestigating the essential 
chemical dements for plant nutrition us well as chemi¬ 
cal soil deficiencies by mffieicntly accurate methods to 
arrive at proper answers. This, however, is a minor 
future problem in plant nutrition. The big problem 
in this connection is the exact functions performed by 
the various chemical elements in plant nutrition and 
growth. Wo know much almut symptoms caused by 
ihe Jack or deficiency of the several elements. It is 
easy to assign at least one function to dements 
like nitrogen, phosphonjs and sulfur because they are 
built into oigonic compounds essential for, life, but it 
js more difficult to find the function of potassium, 
copper, boron, etc. When we know all the functions 
of all the essential chemical elements for plant nutri¬ 
tion we will come near knowing all about plant life. 

Chemical control of plant development. The study 
of chemical control of growth and development of 
plants is one of the latest fidds of botany to get atten¬ 
tion. Practically all the significant experimentation 
in tills field comes within the last quarter of a century 
and the greatest progress within the last decade. 

Perhaps the most interesting chemical modification 
of plant development that caused by organic sub- 
ataneee of the hormone type (Boyson-Jensen). In 1893 
Sachs announoed the theory, based on rather 
genel'al observations and experiments, that eveiy plant 
(leaf, root, stem, flower, etc.) was initiated in 
|4)9iat8 by some stixntalating substance (chemical) pro- 
dtujed by metabolism of plants. It is interesting 
tiiiit thb ibeoty was anuounced for plants some years 
ihe diseovery of the first animal hormone, 


secretin, by Bayliss and Starling (1902), while definite 
experimental knowledge of plant hormones came many 
years later. Sachs's theory had little experimental 
evidence to support it until Boysen-Jensen (2911) pub¬ 
lished his work showing the significance of chemical 
substances in the oat ooleoptilc in determining its 
groMiih and tropic response to light. 

Following Boysem-Jensen^s early work much knowl^ 
edge has accumulated upon the effect of organic chemi¬ 
cal regulators upon plant developmerit (Zimmerman). 
Amongst the effects are: causing of tropic responses 
of plant oigans to light and gravity, probably by the 
unequal distribution of the chemicals in the two sides 
of the organ; inducing cell elongation; initiating roots 
and other cell proliferations; inducing leaf epinasty; 
and completely or partially inhibiting growth of plant 
organs. 

In contrast to the control of axiimal metabolism and 
development by endocrines the chemical control of 
plant development seems to be far Jess specialized; a 
number of chemicals that are very different in molecu¬ 
lar size produce the same effects on plants, also chemi¬ 
cals that arc not known to be produced by plants them¬ 
selves act like plant honnones. The first point is 
illustrated by the fact that the four unsaturated carbon- 
containing gases (carbon monoxide, ethylene, acety¬ 
lene and propylene), also eertein indole, naphthalene 
and phenyl aliphatic acids, as well as the salts and 
esters of these acids, have similar effects on plant 
development; they irntiale roots and cause other cell 
proliferations in plants, and tiu'y induce epinaaty of 
leaves and act as growth inhibitors. While tliere seems 
no doubt that several of the eff(*ctive substances men¬ 
tioned above are not synthesized by plants at oil, or 
at least not in sufficient amounts to modify growth, 
such a conclusion must be reached only after careful 
investigation in case the substance is effective in ex¬ 
tremely low concentration. Either on the weight or 
molecular concentration basis ethylene is the most 
effective chemical known for modifying the develop¬ 
ment of certain plants. Recently, contrary to earlier 
assumption, it has been shown that most living plant 
tissues produce ethylene and that etiiylene is a plant 
hormone which regulates developmimt and induces 
ripening. 

While several organic substances have been found 
to be effective in inducing roots, we have much yet to 
Icam about organic compounds that initiate and regu¬ 
late growth of buds and flowers. We know that some 
plants are induced to flower by long daily illumination, 
while others flower only on short daily illumination, 
also underground storage organs develop on certain 
plants only under diort daily illummation. There is 
reason to b^eve that these and xnany other light 
effeots are caused hy the amount or type of organic 
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relators synthesized and maintained by plants under 
the influence of light. 

The very important discoveries made in chemical 
regulation of plant development during the last few 
years have been of great assistance to investigators in 
other lines of botany and to practical propagators. 
The number of problems that are now opened up in 
this field, and the great number of investigators now 
engaged in the work indicate that this is to be a very 
productive field of plant resear(*h in the immediate 
future. 

This is a very brief history of the development of 
only two of th«^ many getieral problems that have been 
met in botany. Because of limit of time these two 
examples will have to servo ns pictures of tlie nature 
of the problems met in botany and the methods used 
in their solution. These brief sketches also bring us 
face to face with some of the big problems to bo mot 
in the field in the immediate future. 

Botany Splits into Many Disciplines 

During the last part of the nineteenth and the first 
part of the twentieth century botany split into many 
separate sciences on three distinct bases: (1) on the 
basis of the jihase of plant life studied (systematica, 
morphology, anatomy, physiology, cytology, genetics, 
phytochemistry, etc.); (2) on the basis of plant groups 
studied (bacteriology, mycology, algology, etc.); and 
(3) on the basis of the economic use made of various 
plants (agronomy, horticulture, floriculture, forestry, 
etc.). Ijet us make the situation more complex and 
shock the zoologists by claiming certain phases of 
entomology as a part of botanical science; one would 
not progress far in plant culture without the control 
of insect pests, and insects are necessary for pollina¬ 
tion of many flowei-s and play an important, sometimes 
an intricate, rfilc in transmitting virus and other plant 
diseases. Each one of these disciplines has discovered 
many facts about plants and established certain prin¬ 
ciples concerning them. As a result there exists to-day 
a great l)ody of knowledge about plants that is not 
broadly enough correlated. There ore indications that 
the next great step in the study of plants is the correla¬ 
tion and development of these several sciences into a 
comprehensive botany. 

Comprehensive Botany ok the Future 

The splitting of botany into many disciplines is evi¬ 
dently an artificial procedure, It does, however, sepa¬ 
rate the problems out so they can be readily defined 
and made capable of attack even by one individual. 
No considerable progress is made, however, in any 
problem of a given discipline of botany until the 
worker finds need of the help of other disciplines for 
the complete solution of his problem. Likewise, prog¬ 


ress in his own problem is sure to throw light upon 
problems in several other fields of botany. 

Of course all science has essential interrelations and 
may therefore be considered a unit, but the interrela¬ 
tion between the several disciplines of a subject like 
botany are so intricate and so numerous that the devel¬ 
opment of the several disciplines in closest relation 
with each other is suggested. The project luetliod of 
attacking plant problems is becoming more common 
in agricultural and other plant research institutions. 
In the project method several individuals who know 
the more important technics for the solution of a prob¬ 
lem work together, that is, they attack the problem 
from a variety of angles working each lino alone but 
consulting frequently for mutual help and inspiration. 
There is also a move towai’d organization of institu¬ 
tions that cover many phases of the subject. If such 
institutions are to he most effective they must bring 
together individuals trained in all the main disciplines 
of botany as well as a large sprinkling of individuals 
trained in the several branches of chemistry and 
physicB which, after all, in the broad sense, furnish a 
great part of the technic for botany. There ia of 
course no advantage in the project-institute type of 
organization over the departmental type of organiza¬ 
tion unless the scientists representing the different dis¬ 
ciplines work together, but the cooperative spirit in 
botany is also increasing. 

I predict that the next great advance in botany is a 
synthetic one, in which all the disciplines will develop 
in intimate relation witli each other, resulting in a 
unified comprehensive botany of the future. 

Examples op Botany Advancing Production 

Now let -US consider a few cases in which botanical 
research has aided production. The illustrations are 
chosen, not because of the magnitude of their effect 
on production, but because the relation between the 
research and improved production is so direct that it 
can not be questioned. These illustrations must be 
considered, however, as only a few of the thousands 
of ways in which botanical research has increased the 
power of man to produce food and other commodities 
needed by him. 

Plant pests. Some years ago a disease of cabbage— 
cabbage yellows—threatened to wipe out the oabbage 
industry. Dr. L. R. Jones, of Wisconsin, saw a 20-iiore 
field in which only a few head.*^ were perfect and vrith- 
out disease. He said, “These plants are probably^ 
resistant to yellows.” He grew seeds from these, and 
through many years of selection and intensive study 
produced resistant forms that grow perfectly in dis¬ 
eased soil. 

Just prior to 1900 a leafhopper was introduced intPv 
Hawaii from the South Sea Islands iMt ' 
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to completely wipe out cane production in the 
Hawaiian Islands. Several years of study and work 
by entomologrists led to the introduction from the native 
home of the leafbopper insect parasites that completely 
controlled the pest. We have already claimed ceitain 
phases of entomology as a part of botany, so the last 
illustration is quite to the point. 

These are but two of many cases of control of dis¬ 
eases or msect pests on useful plants. What is more 
important, a background of scientific information and 
principles has been established that will insure the 
control of plant pests in the future. 

Crop nutrition. In northwestern United States it 
was discovered that the soil was deficient in sulfur. 
By adding sulfur compounds to the soil, alfalfa yields 
could be raised as much as five-fold. The discovery 
that pineapples grown in various soils of Hawaii were 
starving for iron because the iron in the soil was in¬ 
soluble and that the iron had to be fed tlirough the 
leaves as an iron sulfate spray made possible the 
development of the large pineapple industry in Hawaii. 
Recently, non-productive peat soils of Holland and 
the United States have been found to be deficient in 
copper. By addition of copper the soils become highly 
productive vegetable binds. Many other similar ex¬ 
amples could be mentioned of increased production 
that resulted from supplying soil deficiencies. 

Breeding better plants. Breeding and selection has 
done much to improve useful plants. Dr. William 
Saunders and his son, Dr. Charles Saimders, by 15 
years of breeding aiid selection of wheat, produced 
Marquis wheat, the present spring wheat of western 
Canada. This wheat has about six days’ shorter grow¬ 
ing season than the Red Fife, which it disi)laced. It 
thereby misses fall frosts, which results in an increase 
in yield of nearly 30 per cent. 

. Hybrid maizes which resulted from basic genetic 
studies and which are just now coming into cultivation 
in the United States are a striking example of breed¬ 
ing increasing crop yield. Java’s cane-broeding work, 
atretching over a period of more tlmn 20 years, has 
produced the new P.O.J. canes that, under identical 
Cultivation methods, produce three times as much sugar 
per acre as any of the canes entering into the original 
crosses. More than 15 tons of sugar per acre per crop 
have been produced. With these new canes and with 
improved methods of cultivation now known, two 
iciands, Cuba and Java, besides growing much other 
food for their people, can produce with profit all the 
sugar the world can eat at two cents a pound at the 
tttills. 

It would require volumes to tell the complete story 
of the service of botany to man economically, medically 
and Pathetically, but these statements will have to 
imtftce for this papet. 


EiTKCTtvE Methods fob Botanical Reseahoh 

We have just discussed the effectiveness of the 
project basis of organization for botanical research 
and the desirability of having in close association in 
botanical departments or institutions all types of tech¬ 
nics necessary for the complete solution of plant prob¬ 
lems. Let us mention some other methods or points of 
view that are now proving effective in botanical 
research and that ne<!d special consideration in the 
future development of the subject. 

Equipment for plant research. The complexity oT 
the future problems in botany will call for a great 
variety of technics and for greater and greater accu¬ 
racies in measurements. To meet these needs the 
botany laboratories of the future will require much 
very accurate physical, chemical and biological ap¬ 
paratus. In addition, there should be apparatus for 
the growth of plants on a considerable scale and under 
a great range of controlled conditions as to light, tem¬ 
perature, humidity, etc. A roHoarch man should not 
be forced to guess at his results because of the inac¬ 
curacy of the apparatus. It is more productive to 
have fewer scientists and better equipment if finance 
is a limiting factor. One must also remember that 
equipment is paid for once, requiring of course a slight 
operating expense and occasional renewal, while sal¬ 
aries are a continually recurring charge against a 
project. 

Dangers of over^orgemization for botanical research. 
The real discoveries in botany are made by the scientist 
coming into faco-to-facc contact with the plants and 
plant materials being studied and these contacts should 
hii made with unburdened and alert inindvS, There is 
no doubt flmt over-organization and over-direction 
often interfere with this simple direct relation between 
the botanist and the material he is studying. Assum¬ 
ing of course that the workers are prepared tor and 
adapted to their work, it is not direction but construc¬ 
tive suggestions and inspiration that they need from 
their fellow workers in order to make greatest prog¬ 
ress. 

Theories often impede progress. The method of at¬ 
tacking problems by the use of hypotheses makes 
every step of research directive and logical. The prob¬ 
lem to be solved is stated; on the basis of established 
knowledge several hypotheses are set up, any one of 
which may be the solution of the problem; and finally 
each hypothesis is tested out by logically oxganized 
experiments. In case none of the first set of hypotheses 
proves to be the solution of the problem, the process is 
repeated until the solution is found. The very logic of 
the procedure hmy lead the investigator into a pitfall. 
Will he, before he has sufficient experimental evidence 
or beeause of numerous inferential agreements, dignify 



one of the hypotheses to the position of an established 
theory T There is no doubt that some investigators 
have a “tlieory psyehoeis.” 

Recently Farr and Eekerson discovered the real 
composition and structure of cellulose as it exists in 
the cotton fiber and other cell walls., It seems impos¬ 
sible that this discovery^ could have been delayed so 
long, considering that the cellulose industries in the 
United States alone produce more than a billion dol¬ 
lars worth of cellulose materials each year, and further, 
considering that botanists have been examining cell 
walls of plants with microscopes for a full century. 

During the period 1852 to 1858 Nageli developed his 
micellar theory of the structure of cellulose walls. Ac¬ 
cording to his theory the cotton fiber is made up of 
cellulose particles or crystals too small to be seen with 
the microscope, but of such shape and arrangement as 
to account for the changes in the dimensions of the 
cell walls when swollen in water, and for the image 
produced when polarized light is passed through the 
wall. 

Finally, Farr and Eekerson looked at developing 
cotton fibers through the microscope, and believed 
their eyes. They found that the cotton fiber consists 
of microscopically visible spheroid particles of cellu¬ 
lose cemented together by pectin-like substances such 
as cause fruit juices to form jelly. 

I need not emphasize the significance of this discov¬ 
ery to the understanding of plants, because practically 
all plants produce cellulose walls. The importance of 
it is quite as evident to our billion dollar cellulose 
industry. 

This is one of many eases in plant research where 
theories have impeded progress. Theories and hy- 
poiheites are useful in shaping experiments, but the 
truth about things must be learned by studying the 
things themselves in a face-to-face approach. 

Accidental discoverief<. Of course the botanist must 
proceed in his research on the logical basis mentioned 
above; there is no sulistitutc for thoroughly i)lanned 
and carefully executed experiments for solving the 
problem under consideration. On the other liand, the 
investigator should always be on the lookout for unex¬ 
pected reactions that do not fit into the hypothesis 
under consideraion or that may not even be relevant 
to the problem under study. 

A few years ago Dr. Pupin gave his retiring address 
as president of the American Association for the 
Advancement of Science, coveririg his years of niscarch 
on air cointuunication. Prom his address it seemed 
that most of his big discoveries were chanced upon 
when he was looking for something different. 

Pure research in botany a misleading concept The 
distinction between pure and applied knowledge OT 
research probably originated with the Greeks. Slaves 
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did the work for the Greeks; dealii^ with proetieal 
things or even with the objective was not the field for 
thinkers. The masters were metaphysicians, and^ while 
they talked much about the natnro of existence, they 
failed in the main to study the things that existed. 
Best progress in research with plants requires tliat one 
forgets this distinction between pure and applied 
research and pursues the studies wherever they will 
add to knowledge. 

Perhaps tliere is no field of science in which we can 
as little afford to draw a line between pure and applied 
research and knowledge as in botany. Bousslngault^ 
the French agricultural chemist, and the Rothamsted 
Experimental Station early added much to our knowl¬ 
edge of plant nutrition and to-day agricultural experi¬ 
ment stations and similar institutions in the study of 
practical problems are continually adding important 
basic knowledge to nearly every phase of botany. 
Finally, the conditions met in a laboratory are limited 
and principles established in the laboratory need to be 
tested and modified as to limitations and breadth of 
significance by tests under the more varied conditions 
in the field and in nature. In this way only will we 
arrive at a complete knowledge of plants in all their 
relations. 

ECX)K0MI0 AND SOOIOUWICAL IMPLICATIONS 
OF Botany 

Citizens take a serioas interest in botany. Through¬ 
out the history of man, plants have been amongst the 
most intimate objects of his environment. Also thqy 
have been the sole ultimate source of bis food and 
clothing and the source of much of his shelter. In spite 
of this the average man has had little essential knowl¬ 
edge about plants. The serious and intelligent interest 
of people in botany is now increasing very rapidly. 

Many of our farmers and others interested in plant 
production have been trained in agricultural oolleg 
and still more in agricultural high schools. This traiu 
ing has given them some basic knowledge of plant 
nutrition and soil fertility, plant breeding, fungal and 
insect pests and various other phases of botany. 

The increasing interest in gardening, especially 
ornamental gardening, is indicated by the rapid growth 
in the membership of garden clubs. No doubt the 
initial interest of such amateur gardeners manifeete 
itself mainly in growing and knowing the names of 
plants for beautifying home greunds or in tlie arrange^ 
ments of fiowers for artistic effect in the house. On ‘ 
the other hand, many of these amateurs are interested 
in collecting and cultivating ecological groups of 
plants, such as rook plante, or systematic groups, sush 
as Uhea, begonias and iris. Many also are b^Peedbf 
and producing new forma of the groups that iniei^ 
th^. number of books publi^d 





samm 


iiS/ltS6 


giUfdaim is increasing rapidly and improving; from 
year to year as to basic knowledj^ on propagation, 
plant nutrition and soD fertility, control of plant pests, 
breeding and other phases of the subject. 

Because of the agencies mentioned above as well as 
others, more ptiople are continuously becoming inter- 
eatod in and acquiring basic knowledge about plants. 
Plants develop in accordance with fixed laws, conse¬ 
quently serious study of them leads to factual thinking, 
a thing so desirable to the citizens of a republic. 

Botany affects economics, Adam Smith’s prediction 
of the eighteenth century that increase in population 
would overtake the capacity of the earth to produce 
food for the population and MaJthus*s further develop¬ 
ment of this idea both preceded any {considerable 
knowledge of plants. A century and a half after this 
prediction the problem is not, Can we produce enough 
food for the population of the earth, but How can we 
dispose of what we do produce with production cur¬ 
tailed far below capacity t What changed this sad 
picture of a century and a half ago with a very cheer¬ 
ful one so far as ability to produce food for subsistence 
is concerned f 

Neglecting for the moment other unexpected changes 
such as decrease of birth rate with rise in standards 
of living (the latter contrary to the postulates of the 
two economists), there are two big advances that have 
brought about his change: (1) invention of farm 
machinery which increased enormously the power of 
the individual to produce food and (2) the growing 
knowledge of botany in all its phases which has made 
Introduction much more effective. With farm machin¬ 
ery now developed and with information about plants 
already established, every population on earth could 
be adequately fed with production at a fraction of 
capacity. There is still something to be done in im¬ 
proving farm machinery, and botany is still in its 
infancy; there ia also a large part of the productive 
land of the earth, especially iti the tropica, untouched 
by the plow. Because of the development of farm 
machinery and the great advance in knowledge of 
plants, feeding the world is no longer a problem of 
production but one of distribution. 


PhJLOSOPHT iNTEiaPKETS SciENCK 

It is sometimes enlighten ir^ to get the view-point 
of men who are outside and looking in upon a process. 

4 ^ Such onlookers have the advantage of perspective free 
from the possible confusion of details, but their lack 
of knowledge of details and the interrelations of details 
niuiy lead them to a very wrong interpretation of the 
process as a whole. In this case let us coasider the 
prcient-day interpretation of science and Boicntific 
As a haais for the discuasion 


we cite three recent philosophical books written 
severally by Hutchins, Durant and Benjamin. 

The speaker gets the impression from those books* 
that scientists arc random or aimless collectors of data. 
In Section 7 of this paper we have discussed the use 
of hypotheses in scientific research and emphasixed the 
fact that the use of hypotheses makes every step of 
research purposeful and directive. Philosophers cer¬ 
tainly could not get the idea that research is an aimless 
collecting of data by studying research as it is con¬ 
ducted to-day. Where did they get this ideat Their 
descriptions of the scientific method are very similar' 
to research methods outlined by Francis Bacon during 
the early part of the seventeenth century. It is granted 
that Francis Bacon was one of the world’s greatest 
minds with hia tremendous scope of knowledge and 
profound and accurate thinking; it is also true that 
he had little insight into the groat complexity and pro¬ 
fundity to be met, in scientific problems and little 
realisation of the methods that wcr(* to prove most 
effective in solving these problems. Is it too much to 
ask of philosophers that they evaluate the scientific 
research on the basis of a careful study of what is 
going on in science to-day t 

President Hutchins speaks with devastating effect 
of scientific knowledge as empirical knowledge. We 
find two definitions of empirical in the dictionary; one 
derogatory, the otlicr complimentary. In the first 
sense it means superficial or baaed on insufficient obser¬ 
vations, and in the second or the derived sense it means 
based on experience or experiments. If one stops to 
think, he will see tiiat all real knowledge, ».<?., knowl¬ 
edge that has its counterpart in mind aiul matter, must 
be knowledge gained by experietice or experiments. 
The scientist might even boast of his knowledge as 
empirical in the latter sense. 

From rending these books one also gets the idea that 
scientists fail dismally to correlate their results into a 
logical system of thought. To a degree this has been 
true in botany during the period of great specialization 
through which the subject has passed recently. Fear¬ 
ing the ills of specialization Hutchins has suggested 
a common college course for all students so that when 
th<^ get into their special fields they may liavc common 
knowledge as a basis for mutual understanding. This 
gives one a picture of confusion of tongiies brought 
about by specialization. To one working in the field 
of botanical reseawh to-day this idea of the confusion 
of tongues dtie to specialiaation ajjpears far from an 
actual picture of the situation. Not only ia every 
1 ‘ofiearoh iqan interested in and conversant with the re¬ 
sults being obtained in many other phases of botanimJ 
research, but many problems arc being investigated 
coo|>eratively by two or more specialists of diverse 
training combining the technicB and knowledge of dis- 
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oipiines necessary for solving the problems. As botani¬ 
cal research advances larger generalizations are reached 
which in tum solve more practical plant problems and 
throw more light on the nature of life itsdf. 

These philosophical writings give one the impression 
that the scientific mind shows certain immaturity as 
against the maturity of the philosophical mind. The 
botanist writes his story of plants as far as he can on 
the basis of established facts and laws; he struggles to 
add to known laws and facts almut plants so that the 
true story may he continued; but he always recognizes 
that the complete story can be written, if ever, only 
after an enormous amount of additional research. The 
philosopher seems to demand the complete story, 
although moat of it is a fairy talc. 


One gets the impresaion from these philoeophio^l' 
writings that the main interest of scientists is improV’^ 
ing practice. It is now rather generally conceded not 
only by scientists but by thinking practical men that 
the quickest and surest way of solving practical prob¬ 
lems is to establish basic principles tliat underlie prac¬ 
tical problems. 

Then may I say in closing that the main aim of 
botany of the future is not the development of better 
methods for plant production and utilization of plant 
products, for these will come as an inevitable result if 
the study Ls rightly conducted. The main aim is the 
fonmiJation of a system of knowledge of plants based 
on experimentally established facts—if you please, a 
factual i>hilosophy of plant life. 


OBITUARY 


RAEMER REX RENSHAW 

The death of Dr. Racmer Rex Rensliaw on Septem^ 
bor 23 in New York City saddened his many friends 
and colleagues. As senior professor of organic chem¬ 
istry at New York University since 1924, he was well 
known and respected for his personal and intellectual 
qualities. Ilis ])aH8ing camo as a sad loss to liis univer¬ 
sity and to American chemistry. 

Racmer Rex Renshaw was bom in Sierraville, Cali¬ 
fornia, on August 31, 1880. In .1902 he was graduated 
from the University of Oregon with the bachelor of 
science degree. He received his master of science 
degi'ce from the .same institution the following year, 
while holding the position of instructor. In 1904 he 
left Oregon to become university fellow at Columbia 
University, and later was granted the degree of doctor 
of philosophy by that university, in 1907. 

After completing the work for his doctor's degree he 
continued his career of service to American chemical 
education with professorships successively at Wes¬ 
leyan University, Iowa State College, Harvard Univer¬ 
sity and, since 1920, at the chemistry department of 
New York University at University Heights in New 
York City. 

During the world war, Dr. Renshaw held the rank 
of captain in the Chemical Warfare Service. He was 
active in the work of scientific societies as chairman of 
the Organic Division of the American Chemical Society 
in 1924, chairman of the New York Section in 1929, 
and secretary of the Chemistry Section of the Ameri¬ 
can Association for the Advancement of Science during 
the period 1929-1931. 

His researches were reported in a large number of 
publications and covered, among others, the following 
topics: Aminophthalic acids; lecithins; cholin and 
betaine and their sulfur, arsenic and phosphorus 
analogues; diglyoerids; trimethylarsino solenid; carbo¬ 
hydrates; dyes containing the furane ring; onium 


compounds; acetylcholin and its physiological func¬ 
tions. 

Dr. Renshaw's patient understanding of students, 
his inspiring encouragement of his younger associates 
and his general kindliness wiU long be remembered by 
those who knew him. 

H. G. Lindwall 

New York University 

JOHN ORR HAMILTON 

Pbofessob John Obb Hamilton, for twenty-nine 
years head of the department of physics in the Kansas 
State College of Agi'iculture and Applied Science, died 
on August 9, 1938, from an attack of angina pectoris. 
Though he had been relieved in part from institutional 
responsibility, his death came as a sudden shock to a 
host of friends among tlie faculty, students and alumni. 

Professor Hamilton was bom at Princeton, Indiana, 
on September 4, 1867. Following teaching experience 
and study elsewhere, he was in 1900 graduated from 
the Univei-sity of Chicago, having given special atten¬ 
tion to mathematics and physics. He was first con¬ 
nected with the Kansas State College in 1901, going 
there as assistant in physics. For several years the 
department included electrical engineering, and Pro¬ 
fessor Hamilton's interest was always strong in the 
everyday application of physics to industry, including 
agriculture and the household. He was the author of 
a text on ^Thysics of the Household,” a “Laboratory 
Manual for Engineering Physics” and “Weather 
Studies.” 

In 1912 radio station 9YV was licensed, and the 
physics department began a daily broadcast of the 
weather reports. This was in Morse code and available 
to any who could read it, and is believed to have been 
the drst regular radio weather service inaugurated. 
During the world war, Professor Hamilton directed 
the training of men in signal service work. 
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Professor Hamilton was an excellent teacher and 
upheld the highest oducadonaJ and ethical standards 
in respect to teacher effort and student response. His 
interest in young men liras manifested by his fostering 
attitude toward college athletics. He was the faculty 
representative in college athletic conferences and chair¬ 
man of the Athletic Board. He supported the lughest 
standards of intercollegiate athletics and regarded 
games m sports rather than business enterprises. 

Contacts with students in their academic, athletic, 
financial and organized capacities gave Professor Ham¬ 
ilton keen insight into and sympathy with their various 
institutional activities, and he was highly estoomed by 
students as well as the faculty. In a final substantia] 
act he showed his interest in them by leaving a bequest 
of $6,000 for the student loan fund. 

J, T, Willard 

Kansas Btate Oollkor, 

Manhattan 

RECENT DEATHS AND MEMORIALS 

J. E. Ostrander, from 1897 to .1928 professor of 
mathematics and civil cngine<!ring at the Massachusetts 


State College at Amherst, died on October 19 at the 
age of seventy-three years. 

Db. John Roberts Caulk, professor of clinical 
genito-urinary surgery since 1914 at the School of 
Medicine of Washington University, St. Louis, died on 
October 13 at the age of fifty-six years. 

The first of a series of six paintings of pioneers of 
American medicine, to be prepared for the American 
College of Surgeons, shows tlie surgeon Dr. William 
Beaumont with Alexis St. Martin, half-breed trapper, 
who was the subject of his study of the digestive 
process. Other pictures, all painted by Dean Corn- 
well, of New York, will show Ephraim McDowell, who 
performed the first successiful abdominal ovarian oper¬ 
ation; Dorothea Lynde Dix, crusader for good treat¬ 
ment of the feeble-minded and insane; Dr. Oliver Wen¬ 
dell Holmes, pioneer in combatting puerperal fever; 
Crawford W. Long and William Thomas Greene Mor¬ 
ton, pioneers of anesthesia, and Major Walter Reed, 
conqueror of yellow fever. It is planned to exhibit the 
paintings at medical centers throughout the country. 


SCIENTIFIC EVENTS 


THE SALMON FISHERIES OF FRASER RIVER 

The International Pacific Salmon Fisheries Com¬ 
mission, established under the treaty of 1937 between 
the United States and Canada to regulate the sockeye 
salmon fisheries of the Fraser River, has now under 
way a program of scientific investigations, with bead- 
quarters at New Westminster, B. C. 

Its staff has designed and is using a tag to mark 
migrating sockeye salmon, which will be of interest to 
the many who use such tags to study the biology of fish. 
It is similar in form and attachment to that used in 
striped bass investigations by Mcrriman and by others. 
Two celluloid discs are used, held on opposite sides 
of the back of the fish by a nickel pin run through 
the firm tissue below the last rays of the dorsal fin. 
One disc has a number and the address of the com¬ 
mission printed on the side next the fish. The discs 
differ from previous togs in their color and eye-like 
pattern, adapted as shown by experiments to be most 
readily seen under the conditions met by migrating 
salmon. A white circular tag, 13.5 mm in diameter, 
has a central round red spot 7 mm in diameter. The 
white contrasts with the red color of the spawning 
sockeye, the red in a white field with its silvery condi¬ 
tion as it approaches the river. The pattern attracts 
attention of observers quickly, and can be seen after 
the fish itself has been lost to sight. It should be 
plainly visible on the spawning grounds. 

The use of both pattern and color seems to be for¬ 


tunate, judging by its initial success. Returns have 
been unusually high, over 50 per cent, of the first lot 
of thirty having been returned within three weeks, 
prior to the beginning of the heavy fishery. The 
forthcoming survey of the spawning grounds should 
recover more. 

This tag is designed to do two things. One is to 
follow the course of the fish through the commercial 
catch and to connect the particular “run” of fish tagged 
with its particular spawning grounds. As far as 
known, no intensive work to this end has been done on 
Pacific salmon. The second is to determine the per¬ 
centage of fish which escape the commercial catch and 
reach the spawning grounds. In other words, to de¬ 
termine the population on the spawning grounds. 

This is not a new method of estimating populations, 
other investigators on other species having proposed 
it for use in lakes, etc., and its use is common in 
marine investigations to show the “intensity” of a 
fishery. 

In the present instance it follows an attempt, over 
many years, by officers of the Canadian Department 
of Fisheries to estimate the escapement to particular 
spawning grounds. The use of tags may, if successful, 
make such estimates more accurate. If, for example, 
a thousand tagged salmon are released on a spawning 
ground, and only five hundred are visible, any count 
of untagged fish must be correspondingly multiplied. 
The count of all fish must then be multiplied by two 
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to ^-ve an approximation to the numbm of fish 
actually present It is hoped to check such approxi¬ 
mations by counting all fish over a weir, where such 
can be built. 

If it proves possible to segregate the run of sockeye 
salmon of a given race in the eommeroial catch and if 
the proportion escaping to spawn may by this or 
similar methods be determined, the total numbers of 
salmon in the particular run of that race could be 
known. Naturally, this ideal will be difficult of attain¬ 
ment, first because of the confusion of races in the 
commercial areas, and second, because the proposed, 
as well as other, methods of estimating the escapement 
are still unproved. The goal, a separation of the 
several distinct strains or races of salmon and a knowl¬ 
edge of the fluctuation in numbers of each, is the same 
as that which in modern fisheries science is recognized 
as indispensable to regulation, a statistical history of 
the relation of yield to reproduction. 

The tag and its application have been developed by 
a staff consisting of W. F. Thompson, R. E. Foerster, 
W. E. Jiicker, J. L. ICask, C. E. Atkinson and L. E. 
Whiteeel. 

A NEW OBSERVATORY TO STUDY THE 

SUN'S Radiation 

On a mountain top in New Mexico in one of the 
driest, clearest spots in the United States, the Smith¬ 
sonian Institution is now setting up a new observatory 
to observe the daily variations in the radiation of the 
sun. 

At this observatory will be installed the apparatus 
used by Smithsonian observers at the observatory on 
the summit of Mt. St, Katharine on the Sinai Penin¬ 
sula, which was closed laat year. In many respects an 
ideal site for eastern hemisphere observations of solar 
radiation, the isolation of the spot and the extremely 
forbidding environiuont led the institution to close it 
after ti very Buccessful record of four years. 

Alfred F. Moore, who had been in charge of the Mt. 
St. Katherine station, returned to the United States 
this spring and almost immediately, under the direction 
of Secretary Charles G. Abbot, started his search for a 
suitable American station. The ideal spot is one in 
which there is a minimum of cloudiness and rainfall, 
together with a very clear atmosphere usually to be 
attained only at grt^ut heights. 

Mr. Moore found an excellent combination of these 
conditions on the 8 , 000 -l'<wd>high peak qf Burro Moun¬ 
tain near the village of Tyrone in extreme southwestern 
New Mexico. Meteorological records show that this 
site has approximately 10 inches of rainfall r year. 
This in itself is small, but there is the additional ad¬ 
vantage that it is nearly all concentrated in the months 
of July, August and September. A cloudy day is m 
extreme rarity at any other seasoiL In contrast 
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moat of the atatiouB occupied by the Bmitbsonian ' 
Astrophysical Obaerrvatory, this is a vet 7 pleasant 
spot, according to Secretary Abbot, who has just 
turned to Washington after inspecting the progress of 
the work. There are small trees, shrubbery and flowers 
on the mountain top. There is an excellent source of 
water only two miles away, and it is planned to build 
a larg^ reservoir tank on the summit itself. 

The observing instruments, including some of the 
most delicate and sensitive known to astronomy, will be 
located in a horizontal tunnel extending back for ap¬ 
proximately 30 feet into the mountain. The sunlight 
will be reflected into this tunnel and upon the measur¬ 
ing instruments by a mirror. The excavation of this 
tunnel is now completed. Living quarters are being 
built for the observers and their families. 

The work of the observatory, in common with that 
of the other Smithsonian astrophysical stations, will be 
to determine daily variations from the solar oonstant— 
the average amount to which a black body one cubic 
centimeter in dimensions would be heated by the rays 
of the sun falling upon it in a minute, providing it were 
located at the mean solar distance and at the outer 
limits of the earth's atmosphere. In actual practice, 
of course, no such direct measurement can bo made, but 
the some result can be obtained with the use of extraor¬ 
dinarily delicate measuring devices when proper allow¬ 
ance is made for the effect of various thicknesses of 
atmosphere on sunlight passing through it. 

The Smithsonian Institution has gathered a large 
number of such daily records. They show clearly that 
the heat and light output of the sun is constantly fluc¬ 
tuating and that these fluctuations follow periodic > 
curves. There is reason to believe that these fluctua- ’ 
tions, in turn, are a major element in the fluctuations 
of temperature and precipitation on earth. The sub¬ 
ject, however, is complicated and oonstant observar 
tions, together with a oonstant effort to make them 
more and more aoourate, are essential. 

SCIENTIFIC LECTURES OF THE COLLEGE 
OP PHYSICIANS OF PHILADELPHIA 

The program for evening scientiflo lectures of the 
College of Physicians of Philadelphia for X938-1039 
is as follows: 

October 12.—JameB M. Anders Lecture XIII. Homer F. 
Swift and Alfred E. Cohn, members of the Bookofelder 
InstitiiU^ for Medical Research, '^Cardiac DlseaM: 
Infectious and Non’Infeotlous, Course and Oonse- i 
quenccH." 

November 2.—Edward A, Streckor, professor of psy*** 
ehlatry, tTniveraity of Pennsylvania. ' * Should Psycho- 
analysis Be Purgedl' * 

December 7,—Thomas Dent HU tier Lecture U. - Willis^ , 
Boyd, professor of pathology and 
yorsity of Toronto; pathologist, Toroi^ 
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‘'fiktine BeawM i!or the Beceut lacrem in 
BromthiiU Oarcznoma. ’ * 

.^January 4,—Nathan Lewia Hatfield Lecture XXI. Walter 
Bauetj associate professor and tutor in medicine^ Har¬ 
vard Medical School; physician; Massachusetts General 
Hospital; Boston. * * Studies Pertaining to the Origin 
and Nature of Hypertrophic Arthritis/' 

February 1.-"-Nathan Lewis Hatfield Lecture XXII. C. 
N. H. Long; Sterling professor of physiological chem¬ 
istry, Yale University, '^Diabetes Mellitus in the 
Light of Our Present Knowledge of MotabolUm.'' 

March 1.—Mary Scott Nowbold Lecture XLII. W. B. 
CostlO; professor of medicine, Harvard Medical School; 
associate director, Thorndike Memorial Laboratory, 
Boston City Hospital. ^^The Diagnosis and Treat¬ 
ment of Anemia/' 

April 5.—Claude 8, Bock, associate professor of surgery. 
Western Reserve University; associate surgeon, Uni¬ 
versity Hospitals, Cleveland. * * The Surgical Ap¬ 
proach to Diseases of the Heart.'' 

May S.—Mary Scott Nowbold Lecture XLIII. William 
J, Kerr, professor of medicine, University of Cali¬ 
fornia; physician-in-chief, University Hospital, San 
Froneisco. New Approach to the Etiology and 
Treatment of Angina Pectoris." 

Lectures fob the Genexul Pxtbuc 

November IS.—Alfred Stengel, vice-president in charge of 
medical affairs, University of Pennsylvania. "Cur¬ 
rents and Counter-Currents in the Progress of Medi¬ 
cine, *' 

January 20.—George P, Muller, professor of surgery, 
Jefferson Medical College. "Surgical Trends and 
Medical Progress/' 

April 14.—Earl D. Bond, professor of psychiatry, Uni¬ 
versity of Pennsylvania; director, Institute for Mental 

. Hygiene, Pennsylvania Hospital. "The Modern In¬ 
terpretation of Mental Disorders." 

NOMINATIONS FOR THE PRESIDENCY OF 
THE AMERICAN CHEMICAL SOCIETY 

Dr. Crarlks L. Pahsoks, secretary of the American 

Chemical Society, has announced the nomination of 
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fouFieon candidates for the presidency of the society. 
The nominations are made by the local sections and 
they will be voted upon in a pool of the 23,000 members 
of the society. The names of tlio four members receiv* 
iiig the largest number of votes will be brought before 
the council for election. 

The president-elect of the society will take office 
on January 1, 1939, and will become president a year 
later. Professor Charles A. Kraus, of Brown Univer¬ 
sity, now president-elect, will be president during 1939, 
succeeding Dean Frank C. Whitmore, of Pennsylvania 
State College. 

The list of candidates follows: 

Erie M. Billings, business and technical personnel director 
of the Eastman Kodak Company, Rochester, N. Y. 
Professor H. B. Booth, of Western Reserve University, 
Cleveland, Ohio. 

Gustav Egluff, director of research of the Universal Oil 
Products Company, Chicago. 

Gustavus J. Esselen, president of Gustavus J. Esselen, 
Inc., Boston. 

Francis C. Frary, director of research of the Aluminum 
Company of America, New Kensington, Pa. 

Per K. Frolich, director of the Chemical Laboratories of 
the Standard Oil Development Company, Elizabeth, 
N. J. 

Professor Harrison Hale, of the University of Arkansas. 
Professor W. D. Harkins, of the University of Chicago, 
Professor Samuel C. Lind, dean of the Institute of Tech¬ 
nology of the University of Minnesota. 

B. Emmet Roid, emeritus professor of chemistry, the 
Johns Hopkins University. 

Walter A. Schmidt, president and general manager of the 
Western Precipitation Company, Los Angeles. 
Professor Hugh S, Taylor, of Princeton University, 
Ernest H. Volwiler, vice-president of Abbott Labora¬ 
tories, Chicago. 

Professor Hobart H. Willard, of the University of Mich¬ 
igan. 
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SCIENTIFIC NOTES AND NEWS 


Thk John FritK Gold Medal has been awarded to Dr. 
Frank Baldwin Jewett, vice-president of the American 
Telephone and Telegraph Company and president of 
the Bell Telephone Laboratories, for “vision and leader¬ 
ship in science and for notable achievement in the fur¬ 
therance of industrial research and development in 
donummication.” The award is made by a committee 
composed of representatives of the American So- 
eidly of Civil Engineers, the American Institute of 
jKBnmg and MetaUurgieal Engineers, the American So- 
, of Mechanical Engineers and the American In- 
Electrical Engineers. 

CAtmi of the Phelps 

^ ^ted Wifliiun Lawrenoe 


Saunders gold medallist at a meeting on October 17 
of the board of directors of the American Institute of 
Mining and Metallurgical Engineers. 

Dr. John Van Nostrand Dorr, president of the 
Dorr Company, Incorporated, will be presented with 
the Medal of the Society of Chemical Industry on 
November 4, at a joint meeting of the American Sec¬ 
tion of the Society of Chemical Industry and of the 
American Chemical Society, at the Chemists’ Chib, 
New York City. The medal is given for “valuable ap¬ 
plication of chemical research to industry,^’ and was 
awards to Dr. Dorr for his inventions that have per¬ 
mitted large-scale, low-cost operations in many chem¬ 
ical, metalluxgioal and sonitational operations. 
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It is reported in Nature that Professor B. W. Hdi- 
man, assistant professor of mining in the Imperial 
College of Science and Technology, has been awarded 
the Gold Medal of the National Bureau of Soientiflo 
and Industrial Research by the French Minister of 
Instruction and Fine Arts, 

The doctorate of laws was conferred by Lafayette 
College at the annual Pounders Day celebration on Dr. 
Gilbert H. Grosvenor, president of the National Geo¬ 
graphic Society. 

Among the lionorary degrees conferred by Loyola 
College, Baltimore, on the occasion of the installation 
on October 20 of the Rev. Edward B. Bunn, S.J., as 
president of the college, was the doctorate of laws on 
Dr. John Charles Hubbard, professor of physics at 
the Johns Hopkins University. 

Dh. Leonard Carmichael, from 1928 to 1936 pro¬ 
fessor of psychology at the University of Rochester, 
will be installed as president of Tufts College on No¬ 
vember 4, Dr. James B. Conant, president of Har¬ 
vard University, will be a speaker at the luncheon fol¬ 
lowing the ceremony. 

At the meeting of the fifth International Congress 
for Experimental Cytology, which was held at Zurich 
from August 7 to 13, Dr. Warren H. Lewis, of the 
department of embryology of the Carnegie Institution 
of Washington and the Johns Hopkins Medical School, 
was elected president. Dr. Harald Okkels, of the 
department of anatomy of the University of Copen¬ 
hagen, was reelected secretary. The next congress will 
be held in Stockliolm in August, 1940, with Dr. Eunn- 
strdm, of Btockiioim, as local president in charge of 
the program. 

Dk. Akdbe CKOTTt, of Columbus, Ohio, was elected 
president of the International Congress of Surgeons 
at the Philadelphia meeting. Dr. Fred M. Douglas, of 
Toledo, Ohio, was elected president of the United 
States Chapter. 

A HFE-siZED portrait of Dr. T. U. Taylor, for more 
than forty years dean of the College of Engineering 
at the University of Texas, has been presented to the 
college by his former students. The portrait, painted 
in oils by Mrs. Mary Talbot Landrum, will hang in the 
Engineering Building. 

Dr. John T. Buchholz, professor of botany at the 
UniverBity of Illinois, has been appointed head of the 
department to succeed Dr. Charles F. Hottes, who re¬ 
tired with the title emeritus at the close of the academic 
year. A banquet, attended by 125 of his colleagues, 
friends and former students, was given in honor of l!>r. 
Hottcft, and a portrait painted by Miriam Buchholz was 
unveiled and hung in the reading room of the Natur^ 
History Library. 


Db. John W, Rot NoicroK, assigtaMt director of 
ventive medicine of the North Carolina State Board 
of Health, has been appointed professor of public 
health administration in the division of public health 
of the School of Medicine of the University of North 
Carolina. 

Dh. Hiram Bentley Glass, of Stephens Coll^, 
Columbia, Mo., has been appointed assistant professor 
of biology at Ooucher College. Dr. Harriotte Dryden 
Vera has been appointed instructor in physiology and 
hygiene. 

Dr. Herbert C. Hanson has become director of the 
North Dakota Experiment Station. Other appoint¬ 
ments include Darlene M. Knowles, home economics 
specialist, to conduct research in nutrition problems 
and ruraJ and urban family life and to direct studies 
on home-makitig; and Stanley Saugstad, assistant in 
entomology, to assist in field studies relative to the 
life cycle and control of insects and wild life. 

Dr. J. Holmes Martin, professor of poultry hus¬ 
bandry and genetics at the University of Kentucky, 
has been made director of the new Regional Poultry 
Research Laboratory of the U. S. Department of Agri¬ 
culture at East Lansing, Mich. He will take up the 
work on January 1. 

Dr. Llotd C. Fooo, assistant professor of zoology 
at the University of New Hampshire, will become di¬ 
rector of the zoological laboratory on the Isle of 
Shoals when its twelfth session opens next June. He 
succeeds Dr. C. Floyd Jackson, professor of zoology 
and entomology and dean of the College of Liberal 
Arts, who has resigned as director. 

Nature reports that on advice furnished by the gen¬ 
eral officers of the British Association the scientific 
representatives on the Sdentifio Advisory Committee 
of the Trades Union will bet Nutrition aud agricul¬ 
ture, Sir Daniel Hall and Sir John Orr; physics, Pvo- 
fesaor Allan Ferguson and Professor P. M. S. Bladc- 
ett; chemistry, Professor F, G. Donnan and Professor 
A, C. G. Egerton; physiology and psychology, Pro¬ 
fessor Winifred Cullis; population, Professor L. Hog- 
ben; metallurgy, Professor J. D, Bernal; geology 
and geography, Professor P, G. H. Boswell; engi¬ 
neering, J. S. Wilson. 

William G. Cochran, mathematical statistiman pi 
the Kothamsted Experimental Station, arrived at 
Ames, Iowa, on October 17 to work with the Statistieil, 
Laboratory for two months under a cooperative agree¬ 
ment between the Iowa State College and the Vk 
Department of Agriculture. 

Professors Carl J. Bhake and C. H. Bicharil|^ 
of the deparfmenf of zoology of the l&m 
1^, left for Arg^tina on 21; 
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lAtIdn of the Agrioultttral Society of Ar^ntina, they 
will make a atady of grasshopper and locust prob* 
lems^ and the application there of control meaBures 
bmng used in the United States. 

Db. Johk F. Fultok^ Sterling professor of physi¬ 
ology in the School of Medicine of Yale University, 
spoke on October 20 at a meeting of the university 
chapter of the Society of Sigma Xi. His subject 
was the history of oxygen with particular reference 
to Robert Boyle, John Mayow and Joseph Priestley. 

Djl W. J, Humphreys, collaborator of the U. S. 
Weather Bureau and emeritua professor of physics at 
the Geoigc Washington University, gave on October 14 
an address entitled “Sky Splendors and Sky Puzalea" 
before the Rittenhouse Astronomical Society of Phila¬ 
delphia. 

Dr. Georoe Howard Parker, profeasor emeritus of 
zoology, formerly director of the Harvard Zoological 
Laboratories, lectured on October 19 before the Amer¬ 
ican Academy of Arts and Sciences, Boston. His sub¬ 
ject was: “Modem Views on the Action of the Nervous 
System as Illustrated by the Color Changes of Ani¬ 
mals.'^ 


At the annual meeting of the Association of Amer¬ 
ican Medical Colleges, which opened at Syracuse on 
October 24, the presidential address was given by Dr. 
Alan M. Chesney, dean of the School of Medicine of 
the Johns Hopkins University. Among the principal 
speakers was Dr. Thomas Parran, Jr., suigeon general 
of the United States, whose address was entitled “The 
Future of the Public Health Movement.” The open¬ 
ing seBsion included a symposium on the place of pre¬ 
ventive medicine in the medical curriculum. 

At the New York meeting of the clinical congress of 
the American College of Suigoons, the fourth annual 
oration on surgery, delivered by Dr. Walter W. Chip- 
man, professor emeritus of the McGill University Med¬ 
ical College, was a tribute to Dr. Allen B. Kanavel, a 
founder and former president of the college. 


Th» Section for Psychology of the American Asso¬ 
ciation for the Advancement of Science will meet in 
Eichtnond, Va., from Tuesday, December 27, to Thurs¬ 
day, December 29. In addition to the usual program 
of contributed papers tiiere will be, on Wednesday, 
December 28, a symposium on “Eecent Advances in the 
P^cbology and Physiology of Audition," under the 
ehairmanahip of Dr. Elmer A. Culler, of the University 
of Rooberster. 


eighth semi-annual meeting of the Eastern 
Conference will be held on December 
■ A symposium on three- 

photofdaa^ is pji^ed for the tech- 



by addressing R. D. Mindlin, Columbia University, 
New York City. 

TBlK first meeting of the newly organized Phila¬ 
delphia Geological Society under tlie presidency of 
Professor Edward H. Watson, chairman of the depart¬ 
ment of geology at Bryn Mawr College, was held on 
October 20 in the library of the Academy of Natural 
Sciences. A short address by Charles M. B. Cad- 
walader, president of the academy, opened the meet¬ 
ing, and the principal speaker was Professor W. Berry¬ 
man Scott, of Princeton University, who spoke on 
“Philadelphia as a Center of Vertebrate Paleontology 
Sixty Years Ago." This society has grown from small 
informal meetings at the University of Pennsylvania, 
which were instituted in 1934 by Dr. A. Williams 
Postcl, of the department of geology. Plans for the 
expansion of the society were drawn up last spring 
by a committee under the chairmanship of Dr, B. P. 
Howell, of the department of geology and paleontology 
of the Academy of Natural Sciences. 

It is reported in Nature that the International Union 
against Cancer, which comprises ninety-two organiza¬ 
tions representing fifty-two nations, has succeeded in 
arranging for an International Week against Cancer 
for November 23 to 30, which it is hoped will take 
place simultaneously in fifty countries. In connection 
with the celebrations, an international commemoration 
of the discovery of radium, electrons, x-rays and 
Hertzian waves will take place on November 23 at 
the Sorbonne. Papers will be presented by 0. Hahn, 
Bcrlin-Dablem; G. Hevesy, Copenhagen; G. P. Thom¬ 
son, London; M. von Laue, Berlin; A. Sommcrfeld, 
Munich; J. Errera, Brussels; F. Carter Wood, New 
York; J. D. Bernal, London; H. Stubbe, Berlin- 
Dahlem; A. Bouwers, Eindhoven, and L, Marton, 
Brussels, in addition to French men of science. Fur¬ 
ther particulars of the meeting can be obtained from 
the secretary-general of the Semaine Internationale 
contre lo Cancer, 18 rue Soufflot, Paris (V). 

The Medical College of Virginia, Richmond, has 
received from the estate of the late Bettie Davis Wood 
securities valued at slightly more than a million dollars. 
This will be added to the endowment funds of the in¬ 
stitution and used for general purposes. The bequest 
will be known as the Judd B. Wood and Bettie Davis 
Wood Memorial, named for the late Dr. Wood, who 
was a dentist of Richmond, and his wife, who together 
provided the bequest. 

Pl4ns for the first building for the Institute for 
Advanced Study at Princeton have been approved by 
the board of trustees. At present members of fhe 
institute use the buildings and facilities of Prineeton 
University. While relations with the faculty and 
advaneed seholats of the university will continue, the 
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new ball will provide a center of activity for its now 
scattered students. It will be known as FuJd Hall, in 
honor of Felix Fuld, whose wife was one of the oriifinal 
founders of the institute. Construction will begin im¬ 
mediately and it is hoped that it will bo ready far 
occupancy by the middle of September, 1939. The 
hall, which will be erected at the cost of $500,000, will 
he constructed of colonial and Georgian brick. It will 
be approximately 250 feet in length, and will be situ¬ 
ated on the Olden fann, a tract of about 450 acres 
adjoining the Graduate College of Princeton Univer¬ 
sity. There will be studios for meml)ors of the pro¬ 
fessorial slafl and students, in addition to seminar 
rooms, a library, a, commons and a lounging room. 

The comerstone for the new building of the New 
York Medical College, Flower and Fifth Avenue Hos¬ 
pitals was laid on October 20. This date is the fiftieth 
anniversary of the laying of the comerstone of the old 
buildings at 64th Street and is eighty years since the 
founding of the institution by William Cullen Bryant, 
The new building is located between 105th and 106th 
Streets on Fifth Avenue. It is expected to be com¬ 


pleted for occupancy by June, 1939. A special pro¬ 
gram given in the afternoon included speeches by Dr, 
George W. Crile and Mayor Fiorello H. La Guardia. ' 
The new building will house all the departments of the 
college as well as the out-patient department of the 
hospitals. 

A Division op Agricultttkal and InditstriaTj Mar¬ 
keting was recently set up by the Oregon State Board 
of Higher Education, its purpose being *‘to increase 
the wealth and income of the people of Oregon by 
encouraging the use of scientific methods in marketing 
Oregon products.” A committee has been appointed 
by the board to advise with the director of the new 
division on all important matters of policy and pro¬ 
cedure. The term of service of tneml)ora will be nine 
years, one member to be appointed each year. The 
nomination of a director will be made by a committee 
consisting of Dr. Frederick M. Hunter, chancellor of 
the Oregon State System of Higher Education, Presi¬ 
dent Donald M, Erb, of the University of Oregon, and 
President George W. Peavy, of the Oregon State 
College. 


DISCUSSION 


NUCLEAR CONTROL OF CELL ACTIVITY 

The changes that take place during development 
resulting from the loss or shift of chromosomes or 
chromosome segments have a direct bearing on the 
control of growth. Stem has pointed out recently' 
that single cell mosaics indicate a regulation of char¬ 
acters expressed in the cytoplasm by the nucleus, evi¬ 
dently by means of diffusible substances that pass 
through the nuclear membrane, since there is no sub¬ 
sequent cell division and consequently no disappear¬ 
ance of the nuclear membrane. 

In maize seeds single cell mosaics exhibit changes 
in color, in starch formation and in size and shape of 
cells. Color in the aleurone cell is expressed in pig¬ 
mented granules in the cytoplasm. The nucleus is 
colorless. Starch is likewise laid down in the cyto¬ 
plasm and may vary from the normal blue-staining 
starch to the red-staining erythrodextrin, to the brown- 
staining sugary condition or to colorless. Changes in 
size of alcnrone colls range from twice the diameter of 
normal cells up to ten times normal size or even more. 
Bhnpe also varies widely from the normal spherical 
condition. 

All these changes occur in single cells which appear 
alone or paired with other cells showing different altcr- 
ntions from normal. The effect of lethal conditions is 
also manifested in single cells. Lindegren and Scott* 

1 Xtner. 72: 350, 1938. 


illustrate an ascus in Neurospora with four of the eight 
ascoflpores aborted. These aborted and normal cells 
are arranged in such an order that the lethal action 
did not stop cell division until the second equational 
division had taken place. This is an apparent excep¬ 
tion to the direct action of diffusible substances, since 
the lethal effect was delayed until after one cell 
division. 

The evidence derived from genetic and cytological 
observations shows that changes originate in aberrant 
chromosome behavior. The exact nature of this aber¬ 
ration is not known in every case, but the final result 
of these nuclear changes is expressed in the cytoplasm. 
Since in the single cell mosaics no coll division has 
taken place following the first alteration in nuclear 
constitution, the changes in cell size, shape and com¬ 
position are apparently due to some influence origi¬ 
nating in the nucleus and passing through the nuclear 
membrane. 

External agents, which may be physical, chemical ox 
biological, can initiate changes in cell activity. They 
are either similar in their action to substances origi¬ 
nating in the nucleus or they act upon the nuclear ma¬ 
terial in such a way as to bring about the production of 
more or less of the same substances. Since these in¬ 
duced growth alterations are sometimes permanent, ip 
that they can be propagated indefinitely by tissue trans¬ 
plantation it would seem more likely that the effect 

i La CelMtf, 45: 361, 1987. 
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of external agents is an indirect one, first altering the 
nuclear constitutents. These in turn have their effect 
in the usual way. This seems probable in view of the 
fact that many heritable growth variations are similar 
to the induced changes and these naturally arising 
variations can be recombined with other heritable 
characters whoso determiners are known to be located 
on the chromosomes. 

Donau) F. Jonbs 

CoNNECTicxrr Aoricttltueal Experiment 
Station, New Haven 

MEASUREMENTS OF FOREST FIRE DANGER 

Although the annual destruction of life and prop¬ 
erty attributable to forest fires is enormous, scientific 
methods of forest fire control in the United States are 
of comparatively recent origin. In one important 
phase of control, that of determining how large a net¬ 
work of observers is necessary for the purpose of dis¬ 
covering forest fires in their infancy, accurate means 
of determination have been largely lacking. As a 
result of this uncertainty, lookout points have been 
excessively manned in some years, thus introducing 
unnecessary costs, and under-manned in other years, 
resulting in excessive fire damage. 

The problem presented hero is actually one of deter¬ 
mining the burning conditions in the forest, t.c., the 
relative ease with which fires will start, spread and do 
damage. Fire danger, as the sum of these conditions 
is termed, has interested research foresters for several 
years. Beginning fire danger measurements in 1922, 
the Northern Ro<*,ky Mountain Forest and Range FiX- 
periment Station of the U. S. Forest Service has 
recently devised a method which is achie\dng consider¬ 
able success in the field. This method depends upon a 
knowledge of the important factors contributing to fire 
danger, methods of measuring these factors and inte¬ 
gration of measurements into single numerical results. 

Important factors contributing to fire danger vary 
from one forest region to another, but in the northern 
Rocky Mountains these factors have been determined. 
They are: 

(1) Season of year: In spring and early summer 
the green moist growth of herbaceous plants and shrubs 
actually hinders tlie progress of fires. Later, as these 
plants mature, they accelerate forest fire spread and 
intensity. At the same time hours of daily sunshine 
decrease with advancing season, and finally this latter 
process largely offsets the increased danger from 
maturing plants. 

(2) Fuel moisture: The moisture content of tree 
needles on the forest floor and dead branchwood on the 
ground and just above it is largely dependent upon 
metoorplogieal conditions. Its influence upon inception 
of fires cmd later behavior is oonaiderable. 


(3) Relative humidity: The moisture content of all 
forest fuels is influenced by atmospheric humidity. 
This relationship is especially important in the cose of 
fine forest fuels such as tree moss, dead grass and 
weeds. 

(4) Wind velocity: Rate of spread and the character 
of an advancing fire, as well as ihe rale at which forest 
fuels lose moisture, are dependent to a considerable 
degree upon wind velocity. 

(5) Visibility: The distance at which small puffs of 
smoke can be detected under various stages of atmos¬ 
pheric transparency influences the number of lookout 
points that must be manned under any set of fire 
conditions. 

(6) Activity of fire-starting agencies: In the north¬ 
ern Rocky Mountains lightning causes 72 per cent, of 
the forest fires, Man is a subordinate cause, although 
in other regions he mny be of paramount importance. 

To measure wind velocity and relative humidity, 
standard types of anemometers and psyohrometers are 
used. For mea.suring fuel moisture and visibility, 
however, new methods had to be devised. A visibility 
meter, employing a glass prism and binoculars, per¬ 
mits a determination of the distance at which a dark 
ridge can barely be seen. Since this bears a definite 
relntioiiftbip to the distance at whicli a small puff of 
smoke can be seen, a visibility distance useful to the 
fire observer is calculated. Two methods are used for 
fuel moisture determinations. An instrument called 
the duff hygrometer measures moisture content of 
forest duff; it depends upon the principle that a strip 
of rattan inoreasea in length by definite amounts as it 
absorbs water and decreases in length by corresponding 
amounts as it dries. The second method is simply a 
weight determination of cylinders of wood; the fluc¬ 
tuations in weight are indications of fluctuations in 
moisture content. 

For integrating measurements into numerical re¬ 
sults, the fire danger meter has been employed. This 
is a pocket-size cardboard device somewhat similar to 
the Harvey exposure meter used in photography. The 
meter is easily adjusted to register whatever measure¬ 
ments of fire danger factors have been obtained. 
Through a small window in the meter, current fire 
danger is indicated. Until this year only seven classes 
of danger were used, but at the beginning of the 
present fire scaaon, 66 classes of danger went into 
effect, ranging from 1.0 to 7.4. 

Each class of forest fire danger indicates how many 
observers are necessary to provide adequate protection 
to the forests. Class 1 requires no men to be detailed 
to fire control; cloas 4 requires the ^‘average season" 
protective organization; class 7 calls for measures to 
meet the most extreme danger. 

So successful is the system of classifying fire danger 
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in the forests of the northern Boeky Mountains that all 
national forest regions have been instructed to develop 
sinular methods of measuring fire danger. 

Leo Shames 

FILMY FERNS IN THE CAROLINAS 

No species of the interesting and peculiar group of 
ferns known as the filmy ferns (Hymenophyllaoeac) 
has ever been found in the At la ti tic States north of 
Georgia. We can now report the occurrence of three 
of them in the Carolinas, one new to the North Amer¬ 
ican continent. They arc: Ht/menophyllum tuft- 
bridpense (L.) J. E, Smith and Trichomanea Petersii 
A. Gray from Pickens Cormly; northwestern South 
Can)lina, and Trichomanea Boschianum Sturm from 
Macon County, southwestern North Carolina, The 
former is new to North America. The station for T. 
Boachiantmi near Highlands, N. C., was discovered by 
Dr. Herbert Hechenbleikner, who was working at the 
Highlands Laboratory with W. C. Coker. The two 
South Carolina plants were found by Mrs. Bayard 
Taylor several years ago. With her and Dr. Taylor, 
W. C. Coker visited the stations on October 9 of this 
year and found populoys colonies of both of them. 
All three species were found on granitic gneiss, not on 
sandstone, as was to be expected, 

Mahy S. Taylor 
W. C. Coker 

UNivEBsiTy or North Carolina 

THE WOODS HOLE MARINE BIOLOGICAL 
LABORATORY 

Biologists are reminded that one of the sources of 
income upon whi(5h the Marine Biological Laboratory 
depends for its maintenance is the sale of biological 


materials by its supply departmait to edncittiotial and 
scientific institutions. 

In spite of the extensive damage to laboratory prop¬ 
erty caused by the recent storm, the supply department 
is prepared to fill orders promptly. It will appreciate 
at this time the opportunity of serving the members of 
the corporation and other biologists. 

By placing your orders for material with the supply 
department you will, in a substantial way, help the 
laboratory to repair its very considerable losses. 

The damage to the buildings of the Marine Biological 
Laboratory, caused by the storm of September 21, was 
almost wholly due to water. The tide in Buzzards Bay 
rose about 10 feet above the normal high water mailc, , 
overflowed the Eel Pond, poured into tlie supply de¬ 
partment building through the windows and door% 
and filled the basement of the brick building to a depth 
of 4 feet. Before the flood abated it had put out of 
commisHion the great storage battery and the switch¬ 
board, covered microscopes and other apparatus with 
mud, leaked into many stocks of chemicals, and had 
ruined cabinets and drawers whore much small sci^- 
tifle material was stored. The loss to the supply de¬ 
portment was fortunately not large. 

Due to the unremitting efforts of those in charge of 
the various departments, the damage was kept at a 
minimum. But extensive repairs and replacements 
will be necessary. This work is already under way. 

It is confidently expected that the laboratory will soon 
be completely restored, and that research and instruc¬ 
tion will be carried on os usual during the summer of 
1939. 


Charles Packard, 
Asaociate Director 


SCIENTIFIC BOOKS 


LIGHT 

Light. Principles and Experiments. By Georos S. 
Monk. Pp. xi + 477, figs. 265. McGraw-Hill Book 
Company, New York, 1937. Price, $5.00* 

This text-book gives a combined treatment of three 
branches of optics which are too frequently separated, 
namely, geometrical optics, physical optics and labora¬ 
tory work in both these fields. The first quarter con¬ 
tains a very good summary of geometrical optics: thick 
lenses, optical instruments, apertures, photometric 
principles and prism instruments. The principal sec¬ 
tion on physical optics contains chapters dealing with 
spectra, optical properties of media, effects of electric 
and magnetic fields, as well as tiie usual topics of inter¬ 
ference, diffraction and polarization. 

It is a pleasure to see that some spectroscopy is in* 
dudod, as this is one of the most important parts o? 
applied optics. Additional^ e«perhnent» might hava : 


been outlined, such as those dealing with some of Urn 
uses of the quartz spectrograph and infra-red spec- 
trometer. Such work would give valuable experienee 
to the student, especially to one who is majoring in 
physics or chemistry. In order to provide a better 
background fqr such work, it would be advisable to 
give even more material on spectroscopic theory and 
nomenclature. In passing it might be noted that the 
author makes the mistake of saying that Bydberg^s 
constant varies as the square of the atomic number of 
the element, whereas perhaps the most important con-* , 
tribution by Rydberg to spectroscopy is the demonsttiM 
tion that this constant is nearly the same for 
spectra of all elements^ 

The diffraction grating eonid have been 
more fuUy. The author considers that the 
involved that it obsenres the final resuBs. 
thh(-ease..the 
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tbe ftqiiium of the stuns of the eompononts of 
tUe Bmplitades, is simple and applieable to many other 
diffraction problems as well. The diffraction pattern 
of a double slit and of a circular opening could have 
been simplided by the use of this method. 

Too much is made of the fact that unpolarized light 
is not actually composed of the superposition of many 
linear component vibrations. Of course this is no more 
true than that the components of any force are really 
present in the force. It seems fruitless to disousB what 
is actually true in physical concepts. It is better to 
consider the extent to which the concept is useful, for 
example, that of rays in geometrical optics, waves iii 
physical optics, wavelets in diffraction theory and pho- 
tcn:;- i.;- Ac quantum theory of light. 

The introduction of an impossible cylindrical wave in 
the treatment of diffraction by a slit is certainly incon* 
sistent with reality. As a matter of fact, one encoun^ 
ters here a two-dimensional integration over a plane or 
any other surface that one may choose. The integra¬ 
tion in the direction of the length of the slit is carried 
out drst and gives only a constant factor, while the 
integration across the slit leads to the characteristic 
i^uli which is conveniently discussed with the aid of 
Fresnel integrals or Cornu’s spiral. 

In the chapter on double refraction it is stated that 
the double refraction of Cellophane is due to strains 
introduced in its manufacture. It should be more 
widely known that noii-crystalline, strain-free mate¬ 
rials are doubly refracting if they have a sub-micro- 
acopic structure, for example, fibrous or lamellar. 
Because of this fact, the polarizing microscope finds a 
useful application grading of cotton fibers, as 

well iib Lu me study of the structures of various other 
plant and animal fibers and membranes. 

The material in the chapter on color is not consistent 
with the best of modern practice in colorimetry, appar¬ 
ently because too much of it was taken from the older 
literature. The idea of desaturation by the addition 
of black is of no value in the measurement of color. 
The author makes reference to Ilardy’s excellent Hand¬ 
book on Colorimetry, but does not use it to the fullest 
advantage. 

The reviewer considers this to be tiie best book in 
its elasa, one for which there is a great need. In the 
intermediate optics laboratory it is desirable to include 
experiments in geometrical and physical optics and 
in spectroscopy without entirely losing sight of the 
Underlying theory. This mokes the field so broad that 
one has to select tiie subject-matter carefully, and it is 
tidt easy to satisfy a large number of teachers. Pro¬ 
cessor Monk has done very well indeed in this respect 
luad his made a valuable contribution to optical litera- 






STATISTICAL AND MATHEMATICAL 
PHYSICS 

Statistical Physics. By L. Lakdau and E. LtFSHm; 
translated from the Russian by D. Shokkeebo. Pp. 
vUi + 234, Oxford University Press, 1938. 

This book presents the results of thermodynamioB 
obtained by consideration of statistical methods. In¬ 
stead of taking the first and second laws of ther¬ 
modynamics as fundamental first principles, the 
thermodynamic relations are derived from the atomic 
properties of the systems concerned. Thus we have 
presented in a uniform manner two subjects which, 
although their intimate relationship has long been 
recognized, are usually divorced, and treated in sepa¬ 
rate text-books. 

The authors confine themselves to those phenomena 
not connected with quantum effects. After a discussion 
of the fundamentals of statistics, they proceed to de¬ 
rive the usual thermodynamic functions and the gas 
laws. Then there are chapters devoted to chemical 
potentials and chemical reactions, phase equilibria and 
the properties of solutions. These are followed by a 
chapter on anisotropic bodies, which is based largely 
on original work of Landau. The book is completed by 
a discussion of surface phenomena, the whole forming 
a well-ordered and well-presented exposition. 

No doubt the authors will be criticized for the states 
raent in the preface, attempt has been made at 
mathematical rigor, since this is anyhow illusory in 
theoretical physics, but we have instead tried to make 
clear the fundanientu) physical assumptions on which 
the results are based.” Nevertheless, the statement 
furnishes on excuse for such matters as the definition 
of probability as the limit of a ratio which approaches 
no limit in the rigorous mathematical sense and the 
omiBsiou of any discussion of the ergodic hypothesis. 
The clarity of the exposition as a whole, however, 
should largely condone such imperfections. 

A more serious objection can be made to the complete 
lack of any numerical magnitudes of tlie quantities 
under disoussion. Although there are examples inter¬ 
spersed throughout tlie text, they consist largely in the 
derivation of less important consequences of the theory. 
The comfortable feeling that one gets from knowing 
that the heat of vaporization at tlie boiling point is 
539 calories per gram for water, but only 27 calories 
per gram for metliyl alcohol is completely lacking. 
This, to be sure, is purely a matter of opinion, and 
the text could certainly bo supplemented in such a wi^y 
as to correct this, if it were desired. Altogether, the 
book is excellently done and would represent a valuaUe 
addition fo any one’s library. 

Methoden der Mathsmatischen Physik. By S* Coca- 
AKT and D. HiLBaaEP, Vol. II, pp. xvi + 649, Joltus 
Bpringer, Berlin, 1937. 

will wdeenne th^ eaoond part of tliia most 
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useful compilation. This volmno deals with that part 
of the theorj’^ of partial differential equations which is 
important in relation to physics. The book is written 
primarily from a mathematician’s point of view, devel¬ 
oping the subject of partial differential equations in a 
systematic way, and then prixjcediug with the applica¬ 
tion of tile theory to the problems of physics. Among 
the physical problems discussed arc heat conduction; 
plane waves, Iluyghena’ principle and the optics of 
crystals; tJie Hamilton-Jacobi equation; the telegraph 
equation; and j^otentiol theory and hydrodynamics. 
There is also a valuable section devoted to Heaviside’s 
method of operators. 

The last chapter deals with boundary and eigmwert 
problems from the point of view of variational calcu¬ 


lations. There is an indication that the mathematical 
methods discussed here will bo of importance in the 
future perturbation calculations of the quant am the¬ 
ory. One wonders whether the present volume will 
have the almost prophetic nature of Volume I, which 
dealt extensively with eigenwert problems three years 
before the advent of wave mechanics. 

Although, for the most part, the applications to 
physics are in rather neglected and unfashionable fields, 
the book should be in the reference libraries of ail 
physical laboratories. 

C. G. Montgomery 
Bartol Research Foundation ov 
TiiE Franklin Institute, 

J5>>A AKiilAiOiVE, P * 


THE CAMBRIDGE MEETING OF THE BRITISH 
ASSOCIATION FOR THE ADVANCEMENT 

OF SCIENCE 


The British Association for the Advancement of 
Science tliis year held its annual meeting in Cambridge 
from August 17 to 24. This was the fifth time since 
its foundation that meetings of the association had 
been held in Cambridge, and the second time in the 
present century. The first Cambridge meeting was tiie 
thii^d of the association, held under the presidency of 
the Reverend Adam Sedgwick in 18.33. The associa¬ 
tion met again in Cambridge in 1845, when Sir John 
Herschel was president, and has since convened in 
J862 under the priisidency of the Reverend Professor 
Willis, and in 1904 under that of the Rt. Hon. A. J. 
Balfour. 

Cambridge is in many ways a uniquely suitable set¬ 
ting for tlie association meetings. Situated as it is in 
the heart of the fen country, flanked by the chalk 
escarpment in the south and east, the western plateau 
south of Madingley along the Cambridge-Bedford road, 
and the fens in the north, it presents unique natural 
features of geographical and phyaiographical interest 
in addition to those of immense historical and more 
purely intellectual import for which it is more famous. 
It is likewise geographically extremely well centered 
for a great number of academic and industrial institu¬ 
tions of research and of learning in general, being 
especially readily accessible from the London and 
Oxford areas and reasonably convenient to the Mid¬ 
lands. 

The inaugural meeting of the association was held 
on the evening of August 17, in the Regal Cinema, St. 
Andrews Street, at 8: 00 r.M. This year’s president of 
the association was the Rt. Hon. liOrd Rayleigh, who 
had officiated as president of Section A in 1929. Hia 
address, entitled ^‘Natural Vision and Vision Aided 
by Science,” dealt with two rather sharply differenti¬ 


ated subjects—the extension of our sense of vision in 
the many ways which science has made possible and 
the degree of responsibility which the scientist must 
bear and the degree of censure from society as a whole 
to which he is justly subject, in connection with modoni 
warfare. The address has appeared in Science for 
August 26 and September 2. 

The Sectional Meetings 

The association met, as usual, in thirteen sections, 
beginning on Thursday, August 18, and continuing 
throughout the time of the meeting. 

Tlie presidential address in Section A, given by Dr. 
O. C. Darwin in the Arts School on Friday, August 19, 
dealt with “Logic and Probability in Physics,” part 
of which was printed in the issue of Science of 
August 19. 

The sectional papers were characterized particularly 
by the symposium on nuclear physics, introduced by 
Niels Bohr, and to which contributions were made, 
among others, by Cockroft, Bothe, Dee and Feather. 
The central theme of tlie discussion was the Cavendish 
cyclotron and the uses to which it would be put, a 
study of excited states and of neutron-induced radio¬ 
activities in general. The mathematics portion of the 
section program was devoted very largely to a discus¬ 
sion of Newtonian root evaluations and a symposium 
on combinatorial mathematics in the design of experi¬ 
ments. A symposium on magnetic alloys and x-ray 
structure comprised the second major portion of tile 
physics program, introduced by Bragg and participated 
in, among others, by Stoner, Bradley, Sueksmith and 
Oliver. Symposia on high-altitude cosmic radiation 
and low temperature physios, introduced respectivriy 
by Professor P, M. 8. Blackett and Dr. H. O. S. 
Casimir, continued an unusually rich program, tripdh 
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was eoneluded by a aympogium on seimnolog^, intro¬ 
duced by Dr. F. J. W. Whipple. 

The chemistry of gold was a principal theme of 
Section B (Chemistry) and was the subject of the 
presidential address of Professor Charles F. Gibson. 
Professor Gibson dealt particularly with the coordina¬ 
tion numbers and covalency of aurous and auric gold. 
It was ])ointod out that while cuprous copper and 
ai^cntoufl silver can exhibit 2- and 4-covalency, aurous 
gold is always 2-covalent, with the possible exceptions 
of the non-electrolytic complex aurous halides studied 
by Man 11 and his co-workers. Aurous gold shows an 
etfective atomic number of 82. Auric gold is always 
^^coordinated and in stable compounds always 4-c<i- 
Valent wi+V» a slight tcndenev 5-covalcnt. 

Gibson gave some account of original work in the 
preparation of dialkylhalogeno gold compounds, mono- 
alkyl dibromo complexes and cyano derivative.^ of or¬ 
ganic gold compounds, and concluded with a disciission 
of the structure of gold compounds, with emphasis on 
the planar configuration and symmetrical distribution 
of the four valencies of tervalent Au and the possible 
4-covalency of aurous gold. 

The s(HJtional discussions included symposia on the 
organic chemistry of metals, with emphasis on the noble 
metals, introduced by Dr. F. G. Mann, on modern 
methods of chemical analysi.s, introduced by Dr. J, J. 
Fox, a discussion on clays, of which the chairman was 
Professor E. K, Rideal, and one on the repercussion.s 
of synthetic organic chemistry ujicn biology and medi¬ 
cine, introduceil by Professor Sir F. Gowland liopkins. 
The meetings were punctuated by Isteresting trips of 
" inspection of the chemistry laboratories, and to the 
works of the Cambridge Instrument Company in Car¬ 
lyle Road and by a demonstration of gold films. 

The meetings of Section C (Geology) were opened 
by an address by Profes.sor 0. T. Jones on the geol¬ 
ogy of the Cambridge district. The presidential ad¬ 
dress was given on Monday, August 22, on “Develop¬ 
ment and Evolution’^ by Professor H. H, Swinnorton. 
Professor Swinnerton considered at length the relative 
positions of phylogeny and ontogeny in the evolution 
of organisms, and the similarities and differences be¬ 
tween the positions which were fu'st defined by Von 
Baer and Haeckel on this subject, regarding juvenik 
and adult recapitulation. Attention was called to the 
fact that, on the whole, the more lowly and simple the 
organism, the more complete will recapitulation be 
, found to be within its i*ac^, The phenomenon of looal- 
iacd recapitulation can be found in those organisms 
which reproduce by budding and a sort of colonial 
recapitulation in colonial organisms. Recapitulation 
of adult features occurs most frequently during the 
neanic period of development, while juvenile recapitu- 
lation^ white undoubtedly occurring, is harder to eluci¬ 


date. Coenogenesis (the apj>earance of new characters 
at an early stage of development), proterogenesis (the 
extension of new characters from early to late stages 
of development) deuterogenesia and tachygenesis (the 
appearance of new characters at the latest stage of 
development and their exUuision to earlier stages) and 
mutation were discuase<i and their interrelationships in 
the foiTnation of the organism described at length. The 
sectional meetings included a joint discussion with Sec¬ 
tion K on the post-glacial histoiy of the fen hinds, and 
discussion on the distribution and migration of certain 
animal groups in the British Lower Paleozoic fauna, 
on the origin of carbonate rocks associated with alkali- 
rich intrusions and a series of individual papers. Ex¬ 
cursions were included to Barnwell, CheiTyhinton and 
Barrington, Up ware and Warboys, Thrapston and 
Stamford, Breckland, Underwood Hall and Wood Dit- 
ton and other points of geological interest. 

Section D (Zoology) had as president this year Dr. 
S. W. Kemp, whose address, entitled “Occjinography 
and the Fluctuation in the Abundance of Marine Ani¬ 
mals,’^ dealt in some detail with the intimate relation¬ 
ship between phosphate content of certain sea waters, 
e.speeinl!y those of the Channel, and the population of 
plankton and, ultimately, of fish life in those same 
areas. Dr. Kemp illustrated his thesis with a rather 
detailed history of the periodic fluctuations of hearing 
abundance noted in the Channel and other waters 
over periods of years and tlic corresponding changes 
of phosphate content of those same waters. The sec¬ 
tional papers were mostly individual in cluiracter, the 
first several dealing with fish and fisheries, while later 
ones included discussions of zoological field stations 
in the United States, the succession of Hemiptera- 
ILunoptcra in the afforested ureas of Breckland, phases 
in locusts, diversification of form in medusae and the 
origin of tetrapods. There was a joint discussion with 
Section K on the “Mechanism of Evolution,*' the chair¬ 
man of which was Professor D. M. S. Watson, and a 
symposium on sense perception and the evolution of 
color and pattern introduced by Dr. J. S. Huxley. A 
semi-popular lecture was given on Monday, August 
22, in the Arts Theater by Mr. H. C. Gilson on “Lake 
Titicaca,” followed by biological films. There was a 
symposium, also, on the role of environment in animal 
locomotion. There was an excursion to Wicken Fen 
and Breckland. 

The meetings of Section E (Geography) were intro¬ 
duced by the presidential addnvss by Profos.sor Griffith 
Taylor, on “Correlations and Culture, a Study in Tech¬ 
nique.” Professor Taylor went at length into the prob¬ 
lems of race and language differentiation, pointing out 
that geography is essentially a liaison science, linking 
“environmental” with “human” studies. He set forth 
reasons for feeling that certain peculiarities common 
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to centra] Asia in ancient times favored the cradling 
of races of many kinds, and the rapid evolution of 
new forma from old—notably, perhaps, those of men 
from pre-men, exactly as we know otrcuiTed in the same 
region for sheep from antelopes. Professor Taylor 
went on to describe his well-known *‘zones and strata^* 
theory of iniltural evolution, and described the tendency 
in many different fields, for primitive forms, of cul¬ 
ture, race, language or, among animals, species to be 
pushed to the periphery of a developmental area whose 
center they originally occupied. Taylor extended the 
zones atul strata concept to many developments to 
which it ordinarily is not applied, such as the growth 
of R modern city. The address was concluded with an 
expression of the futility of such attemided race dis¬ 
tinction us has been practiced variously in Continental 
Europe and by ati appeal that the place of classics in 
a mcKlcrn education be taken by the social sciences, 
especially in Australia and Canada. The sectional 
addresses included a series of papers on the geographi¬ 
cal impressions of the Hcieiitillc Delegation to India, 
1937-38, one on Kjjglish ports arid estuaries in their 
geographical setting, a discussion on some aspects of 
the regional concept and individual papers covering 
such subjects as King George VI Sound in the Ant¬ 
arctic, a description of Uic Geographical Laboratoiy, 
Suffolk agriculture in the Middle Ages, East Anglia 
and the Civil War, the physiography of Northwest 
Suffolk, the draining of the Fens, cirque formation in 
Iceland, the (classification of communities by occupa¬ 
tion, the Sidniouth const and the preservation of its 
scenery, and irrigation in the Canterbury Plains of 
New Zealand. Thci'c were excursions to Hunstanton 
and to the Fen land, and to the River Great Ouse Catch¬ 
ment Board. Tlie sectional dinner was held on Mon¬ 
day, August 21i, and ilicre was a joint tea with Section 
n at St. Catherine’s thdlege on Thursday, August 18. 

The president of Section F (Economics; for this 
year was R. F. Ilarrod, whose address was entitled 
'‘Scope and Method ot Economics.'^ Dividing the pure 
theory of traditional economies into two elemontK, the 
fii-st, theory of value and distribution, the second, the 
statement that productive resources should be so dis¬ 
tributed among occupatio!is as to yield an equi-raar- 
ginal net profit, HaiTod discussed economic criteria 
in general and methods of their examination, including 
the general static theory of value and distribution, 
dynamic economii'.s so-culled, representing the body of 
thought relating to the increase or decline of economic 
magnitudes and empirical economic studies. All three 
fields, it was pointed out, include powerful tools for 
the study of economic methods and results, and should 
be used coordinately. Individual section papers in¬ 
cluded discussions on the policy of government storage 
of foodstuffs and raw materials, the present position 


of sociology, unemployment in relation to the trade 
cycle, the economic recovery of Germany, public in¬ 
vestment and trade cycle policy, profesaionaliam, mea¬ 
surement of tlie mobility of labor, employment in the 
United Kingdom since 1929, local diversity of industry 
and the rate of unemploy men t, the interpretation and 
allocation of cost, the business view of the relation 
between price and cost, overhead costs, international 
sliort-term capital movements and the trend of Bri¬ 
tain’s balance of pajurients. 

Professor R. V. Southwell, as president of Section 
G (Engineering), gave a penetrating and absorbing 
address on “The Changing Outlook of Engineering 
Science.” Pointing out the analogy between the mod¬ 
em engineer the modern medical man, botVi of 
whom are charged by society with Uic obligation to 
t/ike the new facts discovered by more specialized and 
more socially remote workers and to apply them prac¬ 
tically for the good of humanity, he considered in 
detail what might in fact be the fate of the relatively 
generalized engineer in a rapidly specializing world. 
Will he, in fact, be pushed to the wall by the highly 
technically trained, but perhaps luiraanly It^ss com¬ 
petent, industrial physicist and chemist t Will he, 
within a few years, find that the honorable niche which 
has 80 long been reserved for him has, in fact, closed 
over? Professor Southwell concluded, comfortingly, 
that this is not true. The job of the engineer differs 
fundamentally from that of the industrial chemist or 
physicist in that wJiile the latter will use hi.s training 
directly in his industrial work, the former is required 
to le^m, not facte, but methods of handling facts and 
people. Personality is therefore important in the 
equipment of the engineer, and it is mucli more impor¬ 
tant for him to have a broad fundamental grasp of 
principles than a detailed knowledge of subjects. In 
the training of the modern engineer, therefore, it is 
unwise to merely impose “harder papers” in examina¬ 
tions- -it is breadth, not detail, of training which is 
wanted, and sufficient leisure to develop a degree of 
individual personality. The special outlook of engi¬ 
neers, Southwell felt, will preserve both academic and 
practical engineering from merging with either chemi¬ 
cal or physical research, Ixicause of the predominantly 
applicational aspect of the engineering view-point, as 
opposed to the more purely detached view-point of 
scientific research. Southwell strongly urged a closer 
contact and cooperation between the academic and the 
industrial engineer—point strongly stressed by Dr. ^ 
Fleming in his address to the section last year. In con¬ 
clusion, Southwell pointed out that the engineer is no 
more to be held responsible for the awful uses which an 
unprepared humanity may make of his discoveries and 
inventions than any other professional worker. In 
this conclusion, the address strongly reiterated the dicta 
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of Lord Rayleigh in his presidential address. Papers 
in the section included one on road development, a 
symposium on vibration, introduced by Professor C. 
E. Inglis, one on some experience in the use of scale 
models in general engineering, a joint discussion with 
Section A on magnetic measurements with special ref¬ 
erence to incremental conditions, one on a new torque 
converter for motor cars, one on enginoc*ring instru¬ 
ments and several series of short papers by junior 
engineers. Tliere were excursions to the works of 
Messrs. Chivers and Sons, lliston, Messrs. Pye, Ltd., 
and Messrs. Kryn and Lahey, in J^jcichworth. 

The presidential addreH.s of Section H (Anthropol- 
^vas given on Monday, August 22, by Dr. V. Gor¬ 
don Childe, on “The Orietit and Europe.” Dr. Childe 
considered at some length the probable extreme an¬ 
tiquity of Oriental culture, and the extent to which it 
Jms influenced uIJ tiie cultural trends of modern 
Europe. He pointed out how thoroughly the almost 
purely speculative comment of Montelius in IBOD to the 
that Oriental cultures were already w(dl estab¬ 
lished and differpiitiated at a time when the peoples 
of Euroi>e were essentially without any civilization 
whatever had been proven by excavated evidence. 
Excavations have beyond all doubt established the 
immense antiquity of Oriental cultures, probably 
reaching back, in the Tel JJaJaf culture, to 5000 B.C., 
while work in Anatolia and excavations in Moravia go 
far toward proving connections between Europe and 
Asia. The Vardar-Moravia complex establishes at 
least once a continuity of culture from the Aegean to 
the Danube basin. On the strict application of Moii- 
telius' axiom, the beginnings of the Continental Bronze 
Age sliould be nearer 2800 than 1800 w.c. Finally 
Childe considered the eifect that a more contracted 
chronology might have on Montclius’ theory. 

The sectional pax)ers showed widely varied interests 
among the members. They included symposia on Aus¬ 
tralia and Australian life, introduced by Professor F. 
Wood-Jones, on the Swanscombe And, on the Middle 
Paleolithic and on Ritual. The individual papa's were 
extremely numerous and included a very wide range 
of subjects, representative of which were addresses on 
the portholcd megaliths of the British Isles, the RomaJi 
occupation of the Fenland, problems of winter life in 
Swedish Lapland, Manx house types, some sociological 
aspects of Cambridge, a new view of Quaternat, ^ave 
art, the rediscovery of the ancient Orient, prehistoric 
, Anatolia, re-examination of the Piltdown problem, the 
immense range of natural selection, a religious “racket” 
in the Gold Coast, the influence of sign language in 
civilization, calendar customs in the eastern counties, 
some Welsh light upon the evolution of the chair, sur¬ 
vivals in dress and the equipment of the soldier 
throughout the ages. A sectional reception was held 
in Hie Museum of Archeology and Ethnology in Down¬ 


ing Street and at Leckhampton House. There was also 
an excursion to the Gog Magog Hills on Saturday. 

The eye and brain as factors in visual perception, 
dealing with various aspects of the physiology of 
vision, formed the subject of the presidential address 
given before Section J (Psychology) by Dr. R, H. 
Thouless on Friday. Dr. Thou less discus.sed the evolu¬ 
tion and the limitations of the “Transmission Theory” 
of vision as understood by Helmholtz, in which all 
mechanics of the process except those dealing directly 
witli retinal changes were neglected. The transmission 
theory' has been fruitful in the field of sensoiy physiol- 
ogy, but nearly valueless in the field of perception, 
because of its neglect of tlie lack of (ioordination 
between images as received and as sensed. Thouless 
pointed out that there is a discrepancy, very wide 
among certain individuals, between the image which 
is received on the retina and that sensed by the brain. 
Thus the image of a cardboard ellipse falling on the 
retina will appear to the brain to be circular when in 
fact it is not so. Similarly, judgmm)ts of distance are 
rarely accurate, being in some individuals too groat, in 
others too small. People having “high phenomenal 
regression” tend, in general, to judge accurately both 
of the size and brightness of the objects which they see. 
Those, on the other hand, whose “phenomenal regres¬ 
sion” is low tend to have a wide gap between the images 
which they see and those wliicli they sense. It seems 
as if the image as it falls upon the retina acts as a cue 
or template upon which the mind can build up a pic¬ 
ture, but tlie differences in the composite as against 
the received picture may l»e small or relatively great. 
The tendency to see real characters increases through 
life. Certain occupationaJ classes seem to select for 
high or low phenomenal regression: thus artists, as a 
whole, tend to show a lower, good motorists and taxi 
drivers a higher, regression in general. 

The sectional papers, again, were very numerous and 
exhibited an extremely wide range of subject and 
interest. Typical of them were ones dealing with 
heredity and mental hygiene, the problem of direction 
of thought, facts and fallacies in the social psychology 
of early childhood, temperament, social implications 
of vocational guidance, motor learning and morphology 
of the responses, recent experiments on birds, acquired 
color blindness, sen.sory adaptation in vision and hear¬ 
ing, friendliness and unfriendliness between different 
social groups, present trends in American psychology, 
generalized foreign politics, hormic psychology, a joint 
discussion with Section L on the educational signifi¬ 
cance of .the cinema and wireless, assisting mental 
hygiene by literature, some verbal problems connected 
with the definition of personal qualities, examination 
of behavior in attempting difficult tasks, and some 
factors affecting the reliability of the interview as a 
method of obtaining personal information. Excur- 
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«ions were arranged to the Koyal Eastern Counties 
Institution in Colchester and the works of the Cam¬ 
bridge Instrument Company. There was also a dem¬ 
onstration of apparatus and experiments in the Psy¬ 
chological Laboratory. 

Section K (Botany) met under the presidency of 
Professor W. Stiles, the subject of whose address was 
“The General Physiology of the Plant Cell and its 
Importance in Pure and Applied Botany.” Stiles 
cla.ssitled researches upon general cell physiology as 
belonging in general to four fields: those concerned 
with the physical and chemical constitution of proto¬ 
plasm and other cell constituents, with the study of 
cell enzymes and their action, with problems of cell 
permeability and with respiration. A considerable 
discussion of aerobic and anaerobic respiration, with 
particular emphasis upon the part played by malic 
acid, was given. The disappearance of malic acid was 
ascribed to its oxidation to oxalacetic acid, the conver¬ 
sion of this to pyruvic acid and breakdown of the 
latter ou removal of the inhibitor of carboxylase. 
Further consideration was given of mechanisms of 
respiration and of the abBorf>tion of water by the plant 
cell and the general phenomena connected with osmosis. 
The extreme importance of cel] physiology in all 
branches of botany was stressed, and attention was 
called to its importance in agriculture, through such 
subjects as nutrition, carbon assimilation, vegetative 
development, flowering and fruiting. Its importance 
in food ]>reservation techniques, through studies of 
rapid freezing and the effect of cold storage upon 
enzymes, cells and tissues, and in forestry and in the 
production of such plant products as cotton, linen, 
jute, rubber, tea, sugar and tobacco was emphasized. 

The sectional addresses included symposia on the 
cultivation of British hardwoods, a joint discussion 
with Section D on the mechanism of evolution, already 
mentioned, and discussions on the ecological aspects 
of affore-station and the present aspects of plant virus 
research. Individual papers were very numerous. 
They were represented by reports of researches on the 
physical nature of the outer surface of the cell walls 
of the mesophyll of the leaf, the measurement of light 
in relation to plant growth and distribution, the roles 
of osmotic and electroosmotic pressures in the regula¬ 
tion of cell turgor, the effects of pressure on the prop¬ 
erties of xirotoidasm, the comparative toxicity of in¬ 
organic plant poisons, temperature and the starch/ 
sugar balance in potatoes, the hormone system of the 
rye grain, the catechol oxidase system, the sexual proc¬ 
ess in the rust fungi, the vegetation of the Inner 
Hebrides in the early Tertiary period, the present 
position of forestry at. Cambridge University and a 
considerable number of ecological, taxonomic and 
structural papers. There was also a number of excur¬ 


sions, notably to the Roman Road and the Gog Magog 
Hills, the Cambridge Experimental Area and Coning- 
ton Hall, to Wicken and to Weasonham Wood. The 
section dinner took place in the combination room of 
St. John^8 College. 

The president of Section L (Education) was Mr, 
John Sargent. His address, “The Function of Ad¬ 
ministration in Public Education,” was delivered on 
Friday, August 19. It dealt with the character of 
local administration as it affects school policy, and 
with suggested changes in it. Sargent pointed out 
that a vastly increased interest taken by the state 
in the affairs of the ordinary citizen in recent time^ 
has forced home the need for administrative devolu¬ 
tion with consequent development of local administra¬ 
tive authority. This rai.ses many problems in relation 
to the nature of the units themselves. The first is tliat 
of size, the present units dating in many cases from 
Saxon times and being highly non-uniform both in 
area and in number and character of population. It 
would be highly desirable to increase the uniformity 
of the units in these respects. The question of per¬ 
sonnel is also a vexing one. The present personnel of 
educational administrative districts is essentially split 
into a professional and a non-professional portion, and 
the latter, again, into persons ct>opt(»d for their knowl¬ 
edge and interest in education and those chosen by the 
people not xjrimarily for this quality. The amateur 
portion of this personnel has deteriorated in recent 
years, and has come to consist more and more of per¬ 
sona with political aspirations of one sort or another. 
It was proposed that the educational standard of the 
personnel be uniformly raised to that of a university 
training, and suggestions were made as to desirable 
sizes and numbers of the administrative units. 

The sectional papers included a report of the com¬ 
mittee on the content of school curricula and discus¬ 
sions on tendencies in the design of schools, on educa¬ 
tion for a changing society and on the presidential 
address. An excursion was taken to Bottisham and 
Linton Village Colleges, and a luncheon was served 
for the section at Peterhouse at one o'clock on Thurs¬ 
day, August 18. 

Section M (Agriculture) met on Friday, August 
19, to hear the presidential address, delivered by Pro¬ 
fessor Rs D. Stapledon, on ley-farming and a long¬ 
term agricultural policy. The address included a com¬ 
prehensive summary and analysis of fanning mestkod^ 
in Britain, including the arable farm, with crop rota-* 
tion with or without resort to a one-year ley, the alter¬ 
nate husbandry-ley-fann type, with its arable-grass or 
grass-arable rotation, the nondescript and the perma¬ 
nent grass farms. ' Of these, Stapledon believed, the 
ley type of farm is much superior to any other, and 
permanent grass, grazing type, much the worst fr(»b 
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the standpoint of efficiency, cleanliness and soil fertil- 
^ ity. An extensive discussion was given of the ley, 
arable-grass type of farm, on which the speaker is an 
eminent authority. The address was closed with a dis¬ 
cussion of plans for governmental loans to farmers, 
the ''loans with advice" scheme, ijraeticed in America, 
being most advocated. Rehabilitation loans to spe¬ 
cially suitable areas were also reeA)mmended. 

The fi(.H*tion papers included comprehensive discus¬ 
sions on agriculture in relation to national employment, 
the practical |>rob]eins of croj) production and the 
practical problems of animal production. Visits were 
undertaken by the swdion to the University Farm 
Plant UrmJing Institute, to Crossing Temple, Brain¬ 
tree, Lord Rayleigh’s Farms, Hatfield Pevorel, the 
Henry Ford Institute of Agricultural Enginooring at 
Chelmsford, Little Hallingbury Park, at Bishop’s 
S tort ford and the farms of Messrs. Chi vers and Sons, 
Ltd., at Histon. 

Twt) evening diHconrses were delivered to members 
of all sections. The first, by Dr. H. Codwiii on "The 
History of the Fens," was given in the Arts Theater 
on the evening of Friday, August 19, and the swioiul, 
delivered in the theater on the following Monday, dealt 
with 'The Contribution of the Electrical Engineer to 
Modern Physics," by M. L. Oliphant. Meetings of 
the Delegates of CoiTesponding Societies for the Asso¬ 
ciation met on Friday, August 19, and on the following 
Monday to disimss matters of common interest to the 
societies and the association. The presidential address, 


entitled “Tlie Importance of National Parka in the 
Preservation of the Flora and Fauna of Great Britain" 
was deliverctl by Rt. Hon, the Earl of Onslow. The 
delegates had dinner at the Dorothy Restaurant on 
Friday, and a visit was organized to the University 
Botanic Gardens on Monday. 

A university reception for members of the associa¬ 
tion was held in the Senate House and Old Schools 
by the vice chancellor on Thursday evening, August 18, 
and on the evening of Atigust 23 the Mayor and 
Mayoi’t?Bs of Cambridge invitee! members of the mmso- 
ciation to a shony party in Emmanuel College. The 
masters and fellows of Downing College invited live 
hundred members of the ass(>eiation to a garden party 
in the grounds of the college on Friday afternoon. 
Similar invitations, to varying numbers of members, 
were issued by the masters nnd fellows of Sidney Sus¬ 
sex, Christ’s and Queen’s Colleges. 

The rna.sters and fellow^s of Trinity and St. John’s 
Colleges invited a limited number of members of the 
association to informal conversaziones on Friday and 
Monday evenings, respectively, A dance was hold in 
the ballroom of the Dorothy Cafe on Saturday evening, 
while the Cambridgeshire Branch of the English Folk 
Dance and Song Sotucty invited membcrB of the asso¬ 
ciation to a party held in King’s College Fellows’ Gar¬ 
den, on the afternoon of Tliursduy, August 18. 

Caryi. P. Uaskins 

Union CoLLEar., 

Schenectady, N. Y. 


SPECIAL ARTICLES 


EQUINE ENCEPHALOMYELITIS PRODUCED 

BY INOCULATION OF HUMAN ENCEPH^ 
ALITIS VIRUS 

Fothkrgiul et al} and Webster and Wright^ have 
I’eported the reiwvery of a filterable vixms from the 
brains of children, of u nature very similar to eepiine 
encephalomyelitis virus (Meyer). A sample of one 
strain of the virus was submitted by Dr. Fothergill to 
the Pathological Division of the Bureau of Animal 
Industry through Colonel R. A. Kelser, U. S. Army 
Veterinary Corj>s, on September 24, 1938. 

The virus, represented by portions of mouse brain 
in glycerine solution, was triturated on the day of 
receipt in a Ten Broeck tissue grinder, and an ap¬ 
proximate 1.5 per cent, suspension in physiological 
ealt solution was prepared. The suspension was cul¬ 
tured on serum agar slants and in beef infusion broth, 
which subsequently remained free of bacterial growth. 

1 Leroy D, Fothergill, John H. Dingle, Sidney Farbor 
and If. L. Connerley, New England Jour. Med.. 219: 12, 
411,193A 

T. Webster and F. Howell Wright, Science, 88 : 
hd5-d06, 1938. 


Following culture and during the proc(*dures of inocu¬ 
lating the trial horses, the brain HiiS[»enBion was kept in 
a container of iced water. 

Three horses, one normal, an eastern-type'’*im¬ 
mune and a weslern-tyi>e immune were injected intra- 
cerehrally under local novocain anesthesia witli 1 ec of 
the prepared suspetrsion on September 24. Immedi¬ 
ately following, on the same day, six guinea pigs were 
injected intraeerebrally witli 0.1 cc of the same sus¬ 
pension. All inoculations were completed by 1 P.K. 
On September 25 in the lute afternoon the control 
horse hud a temperature of 104.2° F. and the western 
iitimuno a temperature of 101.8° F. On the days fol¬ 
lowing, typical, progressive symptoms of encephalo¬ 
myelitis (congested, "muddy" and icteric mucosae; 
iimxiinum temperatures of. 105.4°F. and 104,0° P., 

sIj. T, Giltner and M. S. Shahan, North American 
reierinar{a7i, U: 11, 35-^37, 1933. 

* M. S. Shahan and L, T. Giltner, Jour. Am. Vet. Med. 
Jan., 86; n.ft. 39, 6, 764-772, 1935. 

fi Carl Ten Broeck and Malcolm H. Merrill, fVoc, Soc. 
Esep. Biol and Med., 31: 217-220, 1933. 

<* B, F* Howitt, Proc. Soc, Bsep. Biol, and Med,, 35: 4, 
526-528, 1937, 
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depreiDsion, stupor, anorexia, myopalmus, dehydration 
with rapid loss of flesh, splanchnic ridge, progressive 
weakness, paralysis and final collapse in recumbency) 
developed in both these animals. The Jiormal animal 
(No. 1100) was sacrificed when completely prostrate 
on the third day after inoculation, September 27. The 
western-immune (No. 1011—vaccinated 6/12 and 
6/19/38 with fonnolized western type encephalomye¬ 
litis chick embryo tissue vaccine and exposed intra- 
cerebrally to western [Iowa-1037-1] virus 8/26/38— 
survived, after showing only a slight, transitory, febrile 
reaction and mild indisposition) was dead on the morn¬ 
ing of the fourth diiy after inoculation, September 28. 
The eastern-immune (No. 1042—exposed intralingually 
6/28/38 to eastern virus [South Cnrolina-1937-1 ]— 
developed typical, severe enceplialomyelitis, recovering 
without treatment) remained normal and Continues to 
be BO at this writing. 

All the guinea pigs injected with the suspension of 
mouse brain likewise developed symptoms of typical 
encephaJomyelitis (eastern type virus infection) and 
died, or were destroyed for harvesting of virus when 
prostrate, on the third to fourth days following injec¬ 
tion. A subsequent, bacteriologically sterile passage 
of the virus from two representative guinea pigs in 
the group was effected. Suspensions of brain tissue 
from the two horses (1100 and lOll) also produced 
typical, bacteriologically sterile encephalomyelitis in 
guinea pigs when inoculated intracerebrally. 

The symptoms in the inoculated animals, the com¬ 
paratively brief incubation period, the acute course 
of the disease, the immunity against the injected virus 
in the eastern-type-encephalomyelitis-immune horse 
and the equal susceptibility of the normal and the west- 
ern-fcype-encephalomyelitis-iminuue horses add conclu¬ 
sive evidence that the virus recovered by Dr. Fothcrgill 
from a human case is indistinguishable from eastern- 
type equine-enceplialomyelitis virus. It may be further 
noted now that all live of the strains of equine- 
encephalomyelitis virus which have been recovered by 
the Bureau from Massachusetts horses during the 
August-September, 1938, epizootic have been definitely 
determined to be of eastern type through exposure of 
guinea pigs immunized against eastern and others im¬ 
munized against western type equine vira.'^ 

The addition of man to the list of species susceptible 
to equine-cncephaiomy(-litis virus again brings to the 
fore the problems of epizootiology in connection with 
the ef^uinc disease and justifies further consideratvoiv 
and investigation of the role which the many other 
known susceptible spee.ies”' ® might have in the spread 

7 Unpublished work. 

8Ij. T, Giltner and M. 8. Skahan, Science, 78: 2Q12, 
03-64, 1933. 

9L.. T. Giltner and M. 8. Shahan, Jour, Atn, Vet 
Asn,, 88: n.fl. 41, 3, 303-374, 1936. 


of the disease amongst horses, as we}] as to or from 
the human family. 

H. W. SCHOBNING 

L. T. Giltner 

M. S. Shahan 

PATHOLOmCAL DIVISION, 

Bureau or Animal Industry, 

Washington, 1). C. 

THE BEHAVIOR OF THE VIRUS OF YELLOW 
FEVER IN THE MOSQUITO, AEDES 
TRISERIATUSi 

The extrinsic incubation period of yellow fever was 
described by Corr6, and tbe time limits of this period 
were determined with a very considei'ablc degree of 
accuracy by Carter'-* in 1898 before this diaeaso was 
known to be transmitted by the mosquito, Aedes 
aegyptL The conclusions of Carter were baaed on data 
obtained from his observations of epidemics of yellow 
fever under natural circumstances. Within tlie past 
decade methods have been developed for the study of 
yellow fever under experimental conditions, more par¬ 
ticularly by the infection of monkeys and mice. 

In 1904, Dr. Smith,^ of New Jersey, raised the ques¬ 
tion whether the mosquito A'edes trueriatua (Say, 
1823) prevalent in that state might concoivHbly serve 
as a vector of yellow fever. This mosquito is neoarctic 
in its distribution, and it has been described as occur¬ 
ring from Maine as far southward as Florida and west¬ 
ward to Montana, an area which lies outside the 
endemic zone of yellow fever. Our experiments were 
conducted with mosquitoes (A. triseriatus) from the 
region of Ithaca, N, Y. One of us (Baker) succeeded 
in establishing a colony of this species in a greenhouse 
iiisectary at Cornell University. The first experiment 
in transmission was conducted at the Harvard Medical 
School in the autumn of 1935, using the technique 
which we have ordinarily employed with A, aegyptiA 
About 35 mosquitoes (A. triseriatua) were given an 
infective feeding on a monkey {Macacus rhesus) dying 
of yellow fever. After an incubation period of 17 
days, at about 28^^ C., 7 of these mosquitoes were living 
and 6 fed on a monkey. Six days later there was an 
indefinite febrile reaction (104.1° F.) on one day only, 
and the monkey remained in exoellent condition. One 
month after the mosquitoes had fed arrangements were 
being made to inject yellow fever virus for an immu¬ 
nity test. Fortunately a delay of a few days occurred 

1 From the Department of Tropical Medicine, Harvard 
Medical School, Boston, Mass., and the Department of 
Entomology, Cornell University, Ithaca, N. x, 

2 H. E. Carter, New Orleans Med, md 8urg, Jour., 62: 
017-636, 1900. 

« J. B, Smith, ‘ ‘ Report of the Now Jersey State Agricul¬ 
tural Experiment Station, Trenton, New Jersey.*^ Mae- 
CrelUsh and Dlngley, State Printers: Trenton, N- J., 1804* 

^ A. W. Sellards, Am, Jaur. Trop^ Med,, 12; 
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no injection was made; this monkey died of yellow 
fever 36 days after being bitten by mosquitoes. In the 
meantime^ the colony of mosquitoes at Cornell had been 
discontinued. 

It was not feasible to resume this work until the 
present year. In March, larvae {A, triseruitus) were 
collected from troe^holes at Ithaca and reared in the 
laboratory of the Department of Entomology at Cor¬ 
nell University. Mosquitoes which had previously 
taken an infective blood meal were aIlowe<l to feed on 
four monkeys. Thr?se animals showed no febrile reac¬ 
tion, but two of them died of yellow fever after intervals 
of 10 and 13 days. Blood taken from the two surviv¬ 
ing monkeys failed to protect mice against yellow fever. 
The two monkeys which survived were bitten by mos¬ 
quitoes W'hich were kept for 14 to 15 days at about 
28° C., wherea.s the two monkeys which died were 
infected by mosquitoes which were itieubated at 
37° C. 

Ten mosquitoes which had ingested infective blood 
of dying monkeys were tested for virus after incubation 
periods of 13 to 16 days. Each mosquito was gitmnd 
in a mortar with a little sorum-salinc, oiul injections 
were made intracerebrally in white mice. The virus 
was reitovered from G of these 10 mosquitoes. 

Briefly, the virus of yellow fever in its ordinary form 
was transmitted to monkeys (Maeacus rhems) by 
Aedes trimeriatm, and there was some evidence of 
attenuation of the virus in this mosquito, 

Hyuon L. Bennett 
Fred C. Baker 
Andrew Watson Skllards 

CORRELATION BETWEEN SELF-BREAKING 
AND BLUE NUCLEI AMONG CERTAIN 
COMMERCIAL TULIP VARIETIES^ 

It has been pointed out in “The Antithetic Virus 
Theory of Tulip Breaking”® that w'bile the virus con¬ 
tent of the plant determines tlje type of breaking in all 
pink and nearly all red tulips some dark red varieties 
always self, regardless of their virus content. In such 
tulips the dark red anthocyanin of the flower epidermis 
is darkened in certain areas and left unchanged in 
others; the ground color is not exposed. Likewise the 
black tulip, La Tulipe Noire, when infected witli a 
virus^ merely darkens. Several years ago the writer 


made the unpublished and then unrelated observation 
that nuclei apparent in mounts of the flower epidermis 
of La Tulipe Noire are sometimes blue. A study of 
virus effects on the new race of tulips known as Mendel 
tulips has shown that without exception every red 
Mendel variety bearing fiowern with a white ground 
and blue bane, seifs or darkens when inoculated with 
inoculum containing tulip virus I, the color-removing 
virus. Of the 49 red varieties studied, 21 evidence a 
blue pigment in the epidermis of the basal portion, 
which occurs (1) free in the cytolymph of epidermal 
cells,^ (2) as prismatic ciystalline masses, (3) within 
the nuclei of the cells or (4) in combinations of these 
three conditions. Frequently, the nuclei are so blue 
that no structure can bo seen within them. The pig¬ 
mentation of the nuclei is greatest in cells that are 
beginning to degenerate but is also evident in cells that 
are apparently healthy. There is no correlation what¬ 
ever between the presence of a virus and the occurrence 
of Uiese blue nuclei. The pigment is present in both 
healthy and diseased individuals, and blue nuclei are 
evidenced wherever it is abundant. A further study 
of La Tulipe Noire shows that its approach to black¬ 
ness is due to the presence of intensely blue cells 
scattered among the dark red cells of the flower—the 
nucleus-staining pigment is not confined to the base 
of the flower. Tim blue pigment reacts positively to 
the qualitative reactions for an anthocyanin, clianges 
to a rose color at pll 4.5 and to a yellow-green be¬ 
tween pH 7 and 8. Solubility tests tend to differen¬ 
tiate it from the conspicuous red anthocyanin of the 
tulip flower. Blue nuclei are found in the boaes of 
red Darwin tulips that likewise self in the presence 
of the color-removing virus. It is not claimed that all 
red tulips having this pigment will always self, but no 
exception has been found for dark red Mendels. 

Freshly made mounts of tulip flower epidermis are 
beautiful microscopical objects. The clarity of the 
seK-staining of the pigmented nuclei offers an ex¬ 
ceptional opportunity for nuclear study, especially 
since the pigment seems confined to the karyolymph. 
Moreover, the blue pigment acts as a selective intra- 
vital stain and exhibits vacuolation phenomena with 
astounding clearness. 

Frank P. MoWhobtbk 

OaxGON AomcuLTDBAii ExrKKiMENT Station, 

OOKVALUS 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE COMBUSTION TYPE OP 
CARBON MONOXIDE ESTIMATOR 
This method depends upon the conversion of carbon 
memoxide into carbon dioxide by combustion and the 

^PobUthed Teehnical Paper No. 380 with the ap^ 
of the direetor of the Oregon Kjperiment Station, 
of the Department of Botany, Oregon Ex¬ 


reaction of this carbon dioxide with strontium hy¬ 
droxide (or other alkali-earth hydroxide), using phe- 
nolphthalein as an indicator. Obviously any carbon 
dioxide or hydrocarbon vapor which may be present in 

perimmit StaHon, in cooperation with the Bureau of Plant 
Industry, U, S, D, A. 

^Annals of Appl Biolopy, 25: 254-270, 1038. 
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Uie air must be vamoved or high results will be ob¬ 
tained. A simple and inexpensive apparatns using 
this principle and aufftciently accurate for industrial 
health purposes is shown in Fig. 1. 


X? Zwyvivije/jif^e Oe BMrr£XY 



The letter designates the inlet to the apparatus. 
3/16 inch copper tubing with brass fittings similar to 
those on automobile gasoline lines are used. The 
canister “B” is of tin and should have a capacity of 
at least four cubic inches. This canister is two thirds 
filled with silica gel and one third witli calcium oxide 
for removal of hydrocarbon vapors and carbon diox¬ 
ide, respectively. The copper outlet tube from 
canister leads to the combustion unit This unit 

consists of two 3 inches x 3 inches x I inch pieces of 
transite (Johns-Mansville) board bolted together with 
4-i inch brass bolts, A suitable central recess is made 
in one board as shown to carry the heating element of 
a nineteen cent automobile cigar lighter unit. These 
units are obtainable with one bolt terminal, and the 
other tcnriinal may be made by notching out the head 
of a small cylindrical headed bolt and swedging the 
other end of the element in this notch. The edges of 
the transite board are made air-tight by the applica¬ 
tion of a small amount of furnace cement. The exit 
tube of the combustion unit is connected to a small 
bubbler ‘‘D,” as shown. A suction pump of 65-60 oc 
capacity per stroke cun be conveniently made from a 
10 inch bicycle pump. A 3/16 inch tee is sweated to 
the bottom of the pump and then two ball check valves 
to the tee as shown. The cuiTeiit for the combustion 
unit may be furnished by a toy transformer supplying 
nine volts or from a six-volt storage battery. 

The solution used in the bubbler is 1/2^00 normal 
solution of strontium hydroxide. This solution is con¬ 
veniently standardized against 1/60 normal sulfuric 
acid (0.65 ec of cone, sulfuric acid (sp. gr, 1.84) in 
one liter of solution). 100 cc of strontium hydroxide 

TATU.r: I 


If rod color (phcnolphthaloln) dlsappoarft after: 

Parte per million of carbon 
monoxide present 


Number of pump strokes 


1 

2 

4 

8 

30 


2.000 

1,000 

500 

250 

125 


solution is equivalent to 2 oe of N/50 Bulfurio acid. 
Each liter of the strontium hydroxide solution should 
contain 16 co of 0.1 per cent, pheuolphthaleia in 86 
per cent, alcohol. The solution is stable if kept away 
from air containing carbon dioxide. If 20 oc of this 
solution is placed in bubbler and air pulled tlurough at 
a rate of 100 cc per minute, then Table I will apply. 

J. B. FiokIjEN 

Thavelebs Insurance Company, 

Haktpori), Conn, 

GROWING FUNGI ON CELLOPHANE 

Various saprophytic fungi (Aspergillus, Fusarium 
and VeiticilUuin) isolated from dead leaves were groWn 
successfully on rolls of filter paper and of Cellophane 
in test-tubes. Each tube contained a few ce of Knopfs 
solution with which the rolled sheets were in coniaot 
and by which they were continually moistened. Growth 
was equally good on both media. The transparency of 
the Cellophane permitted one to observe the growth 
of the organism directly, even witli considerable mag¬ 
nification. The cellulose acetate appears to be par¬ 
tially hydrolyzed during sterilization ajid to improve 
the Knop solution as a nutrient for the fungi. 

A. Dusseau 

LAHOEATOIBS DE BIOLOGIE V^OEtaLS, P. 0. B. 

Faculty ues Sciences, Bordeaux 
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CLINICAL INVESTIGATION' 

By Dr. GEORGE R. MINOT 

PROFESSOR OF MEUICINK, HARVARD UNIVERSITY, DIRECTOR, THORNDIKE MEMORIAL LABORATORY, AND 
VISITING PHYSICIAN, BOSTON CITY HOSPITAL 


We are here to-day to celebrate the opening of the 
Squibb Institute for Medical llesearch, which stands 
as a fitting tribute to Edward Robinson Squibb, the 
founder of this distinguished pharmaceutical organiza¬ 
tion, Dr. Squibb was an eminent pl^sician and chem¬ 
ist and his name has become synonymous with certain 
ideals in medicine and pharmacy. The scientists love 
for truth, so marked in him, and tlie painstaking and 
conscientious care of evei^ detail of his activities led 
him to never neglect research and general scientific 
, work, which he recognized as essential. Dr. Squibb^s 
services to the army and navy, especially during the 
Civil War, were most significant, for he supplied them 
with highly dependable medical supplies and particu¬ 
larly anestoticB. His master formula was honor, in- 

^ Presented at the dedication exorcises of the S^bb 
tnatltute for Medical Besoarch, New Brunswick, N. J,, 
on October 11, 


tegrity and trustworthiness. His work was such that 
no contemporary had to consider writing such a book 
as Christopher Mcr)*ott wrote in 1669 with the title, 
“A Short View of the Frauds and Abuses committed 
by Apothecaries; aa well in Relation to Patients, as 
Physicians: and the only Remedy thereof by Ph 3 rgi- 
ciaus making their own Medicines.” Dr. Squibb^s pub¬ 
lished investigative studies extended from 1855 to 1960, 
in which year he died nt the age of eighty-one. The 
studies concern especially tlie production and prepara¬ 
tion of therapeutic substances which the physician pre¬ 
scribes and wliich must in final analysis be tested on 
human beings for their exact action and value—a form 
of clinical investigation. 

It is a physician who undertakes clinical investiga¬ 
tion, and 1 plan to consider a few general aspects con¬ 
cerning this subject especially as referable to the 
physician and patient. 
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deailwitl^iiiinan problems, and to solve them 
an active creative imai^iuation and scientific curiosity 
are nect^ssary tools. Every patient who consults a 
doctor presents a problem for investigation before 
the best advice can be ofTcred. There is nowhere that 
a patient stands so good a chance^ of being benefited 
83 in a clinic where his disease is arousing scientific 
curiosity. A studious inquiry of sick people is what 
every good prax^titioner makes daily. At the bedside he 
must constantly sharpen his powers of observation and 
judgment and recognise that his education is never 
ended but must be continued by his own strenuous 
mental effort. Any doctor should appreciate the spirit 
and understand the principles of research and develop 
an investigative habit of mind. His curiosity to learn 
must never wane, for if it does he soon will become 
inefficient. Since medicine deals so essentially with 
human problems the physician must constantly strive 
to broaden bis outlook on life. Tliis may be done by 
cultivating interests that often would be considered far 
removed from the practice of medicine, such as some 
aspects of natural history or art. These various 
attributes of a physician must be applied at the bed¬ 
side in the elucidation of the phenomena of disease. 
There is uo sharp line of demarcation between the 
practicing pliysician and the physician who makes it 
one of his duties to conduct clinical investigation. In¬ 
deed the best sort of properly trained clinical investi¬ 
gator must, be an able clinician, one who understands 
human beings and can act wisely for all aspects of a 
given individual. His training in investigiitive prin¬ 
ciples must be sound, and he should have an ardent 
desire to seek for knowledge by scientific methods. In 
other words, he must wish to carry the torch forward 
so that the oncoming generation of physicians will find 
it nearer the ultimate goal. 

Clinical investigation may be pursued in institutions 
designed only for that purpose or in any hospital. It 
may also be undertaken wherever the physician has his 
headquarters if he trains himself to keep in mind the 
study of problems. The estnblislunent of appropriate 
space and opportunities for clinical investigation in 
large hospitals where the study of patients under con¬ 
trolled conditions can be undertaken seems especially 
wise. Tins permits investigators to be surrounded with 
a wealth of clinical material for study from which ideas 
can origbate and allows the hospital to be a progres¬ 
sive modern institution and the patients to receive the 
very best treatment. It is of great advantage if the 
clinical investigato is in close contact with men work- 
bg in a wide variety of scientific fields and especially 
in those disciplines closely related to clinical medicine, 
such as pharmacology, bacteriology, chemistry and 
biology, as you have here b this mstitute. Mingling 
of such men offers opportunity for the free exchange 
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of thought which can lead to beneficial resoltB. Indeed 
this arrangement allows the ideas originating from the 
needs of the patient to be readily carried for elucida¬ 
tion to some laboratory of fundamental science, and 
knowledge obtabed there to be applied in the elbic. 
For the cui’e and prevention of disease and the relief 
of pain the final test is on man himself, so that a clini¬ 
cal investigative unit need he n part of, or associated 
with, an institute for medical research. The director 
of this institute. Dr. Harrop, certainly appreciates 
this, if for no other reason than because of hie well- 
recogniKod ac/coinplishments in the fields of experi¬ 
mental medicine and clinical investigation, which make 
advauces hand in hand. I am delighted to learn that 
clinical facilities with a small ward for the observation 
of patients in connection with x^arious problems being 
studied by the research staff are being plar>ned. 

Clinical investigation does not necessarily require 
great laboratory set-ups. The sick individual is the 
center of the picture, so that wards with patients are 
the salient feature of the clinical investigative unit. 
Clinieai investigations frequently are suggested from 
individual patients^ problems, and these may concern 
matters removed some distance from the patient him¬ 
self. Indeed, clinical investigation may necessitate 
pursuit at a distance from the investigator’s headquar¬ 
ters or institute because the solution of problems may 
be found, for example, in the physical, biological or 
social u.Hpects of a patient’s community or home. The 
technical apparatus required for intelligent observa¬ 
tions and for the proper care of the patient is but a 
means to an end and is a relatively insignificant, tliough^ 
often to the casual observer the most impressive, fea^ 
ture of a clbical investigative unit. The most impor-j, 
taut and significant possession, besides the sick people, 
is the retiorded data collected with a vitiw to obtaming 
0 . definite pattern and often ascertained by simple pro¬ 
cedures, frequently entirely by the use of the intellect. 
It is from the trustworthy records of natural pheno¬ 
mena and of the actions of organisms under controlled 
experimental conditions that concepts eonceniing dis¬ 
ease are formulated leading to the alleviation of man’s 
ailments and to kftowledge of intrinsic scientific bter- 
est. The plodding worker often obtains a long record 
and masses of data which are sometimes thought to be 
an bdication of good work. That is often far from the 
ease, because the data, recorded may have been obtained 
without critical understanding. Quantity does not 
supplant quality. The individual with an aggressive 
inquiring mind can often by skilfully planned ques¬ 
tions and observations in relatively mall quantity elicit 
more significant information than is found in soine 
voluminous records. Thus the foundation of reseajx^ 
work lies in the quality of the minds of the investiga¬ 
tors and the freedom and tranquility permitted foif 
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vm of their abilities. Free ehoicfe tif problems and 
free choice to follow leads disclosed must be the privi¬ 
lege of the experienced investigator. 

Allbougb any physician may coudnot clinical inves¬ 
tigation and share his knowledge with his colleagues^ 
the term clinical investigator is usually applied to a 
man who devotes a considerable amount of time to the 
study of clinical problems in organuicd clinical labora¬ 
tories. Many men who essentially never observe n 
patient work in numei’ous fields of science studying 
problems pertaining to the clinic, but such individuals 
are not clinical investigators. 

A trained clinical investigator may approach prob¬ 
lems, broadly speaking, in two diffci*ent ways. In the 
first instance an experienced clinician seeks took 
through which to solve problems that originate in his 
mind at the bedside; for example, the rtmn who appixj- 
ciates that to supply the deficiency of the blood-<dotting 
mechanism in hcmophiJin choinicaJ procedures should 
bo utilized in an effort to discover Bom(?thiTig that might 
permanently alleviate the patient if given by injection 
each day. The Keeoiid method of approach is alst> for ii 
man with clinical training, but one who has acquired 
the use of took, to take them to the bedside to apply 
them to pnjblems suggested by the took*, for example, 
a man trained in chemistry and espwially iti the chem- 
ieophysical aspects of the clotting of blood, who seeks 
a patient to elucidate the niochanisin of blofwl coagula¬ 
tion. The former is more truly the clinical investiga¬ 
tor, and it k by the intellectual rather than by the 
technical method that he approaches pr<jblcnia, concern¬ 
ing flick individuals. This docs not imply that it k 
unwise for investigations of fundamental impovtunce 
to proceed from purely morphological, chemical or 
physiological motivations without reference to the im¬ 
mediate needs of the clinic, for it is by the study of 
fuudamonUl problem.s that most significant a.dvancoH 
are made. Both types of clinical investigators have 
their place in the development of useful knowledge, 
but if aggregations of individuals, chosen only because 
they are acquainted with Bpccial techniques, form the 
personnel of a clinical investigative unit the practical 
needs of clinical medicine are apt to be forgotten. 

It ifl corteinly an incorrect conception of research 
that it makee a man heartless, unsympathetic or in¬ 
different to human suffering. Indeed, many able clini¬ 
cians who have spent much time in investigation are 
iWiUffually keen in their ability to appre<jiate and to 
trot wisely the anxieties and emotional disturbances 
of patients. In reality the clinical investigator is apt 
to be flueoeasfttl somewhat in proportion to his appre¬ 
ciation of the sick man as an individual He is usually 
one who has some inbon^ quality which fik him for an 
e^erit for knowledge and who by proper train- 
hi a iuiiable environtnent .develops his inquiring 
must have the power to see straight, 


which is a rare gift. To see no more and no less than 
is actually before one, to see with onek reason as well 
as with onek perceptions—that is to be an observer and 
to read the book of nature aright. To note the resem- 
))lances of things one to another may be an essential 
point in acquiring information. Factors often need 
study one at a time, yet it must not be forgotten that 
synthesis is essential in the formulation of final knowl¬ 
edge. The investigator must ponder on topics where 
emotions blend with cold reasoji and where the answer 
is dictated by the emotions, though it is largely formed 
by reason. Emotion is ihe driving force that arouses 
inquisitiveness, sustains interest and keeps the investi¬ 
gator at work through drudgei^. Reason is the critical 
control that guides and checka progress. It is devel¬ 
oped by long ti'aining in the scientific method. Emo¬ 
tion and reason are always mixed; one can only do 
onek best to use each for its serviceable purposes and 
avoid the usual mistakes oi* allowing emotions to domi- 
uat-e onek judgment. 

The problem of whether a man is to undertake clini¬ 
cal investigative work does not depend on his precise 
Wicnpatioii hut lii's in the man himself. He who under¬ 
takes clinical investigation, however, must learn to rec¬ 
ognize clinical facts, realize that intuition often guides 
and that the patient's health must never be jeopardized. 
He mast establish a detailed diagnosis without pother¬ 
ing over unessential details and proceed to action for 
every aspect of the patient and his case. Anything^ 
studied faithfully devclop.s the mind. Thus, besides 
whnt is gained by investigative work itself, this type of 
work has great educational value. Every physician 
must be trained to look at problems from more than 
one angle and be unwilling to confine hiniseif to stand¬ 
ardized procedures. Throughout life the physician 
must keep abreast of the times and, by making fro- 
rpient contacts with those especially studying medical 
problems, he will constantly imbibe knowledge. An 
understanding of the principles of scientific investiga¬ 
tion aids him to judge critically, to appreciate the 
tiature and significance of proper controls, and to 
evaluate the significance of the many communications 
published on raedi<jai topics. 

Before a problem is intensively studied it is essential 
to become acquainted with previously acquired knowl¬ 
edge on the subject. Although subservience to the past 
makes stagnation, development of it is true progress. 
Science may render that which went before obsolete, 
but it builds upon the post, constantly advancing new 
knowledge from the standpoint of tlie already known. 
Thus the investigator must consult authorities in large 
part by going to the library. (Jonsulting colleagues is 
extremely helpful but does not alone take the place of 
reading what has been written on a subject. Conver¬ 
sation alone as tlm only basis for doming mfortnation 



416 


aOlENOE 


voL. as^ No* aiigs 


ean lead to confusion between “authority and the 
oracle,” which is perilous to scientitle work. A library 
is not merely a hall of books but a hall of records of 
human experience and thought, where one may learn 
the path along which man has toiled and may discover 
guiding and liberating influences for the future. 

Clinical investigation takes a variety of forms. The 
aim sliould be to undertake fundamental problems and 
to appreciate that progress in the clinic often owes 
its origin to the fields of pure science. The studies are 
often of a collective nature, as in the evaluation of 
clinical data, the evaluation of new procedures or in the 
correlations of chemical and pathologic information. 
Proper statistical methods must be employed and 
standard deviations and probable errors calculated. 
The descriptive discipline of nosography—the painting 
of accurate pictures of disease—is a useful guide to 
keep experimental procedures from going astray. This 
type of work may depend on the good fortune of ob¬ 
serving several cases and not on planned investigation. 
There is need for more accurate work of tliis sort espe¬ 
cially concerning initial symptoms and the natural his¬ 
tory of long-lasting chronic conditions. Controlled 
observations of human pathologic physiology is tlie 
nature of many of the studies of the clinical investiga¬ 
tor. The question of the origin or cause of disease is 
of unusual importance to study. Therapeutics, which 
is linked with pharmacology, is essentially an experi¬ 
mental science and will always have experimentation 
on man for its chief basis. The action of drugs always 
needs evaluation. The object, however, is to study the 
human body and not drugs per se, and one method of 
doing so systematically is by means of its reaction to 
chemical and physical agents. 

The control of experimental conditions in human 
beings is crude as compared to the utmost rigidity in 
the control of the worker in pure science, »o that data 
of observations may be only qualitative or but crudely 
quantitative. One of the many variable factors is 
dependent ou the fact that the human being has a soul 
and highly organized nervous system. His emotional 
reactions, worries, jealousies and the like and his reac¬ 
tions to oiuj or more persons can not only lead to 
illness but alTcct the functions of organs. The medical- 
social, psychological, economic and allied aspects of 
individuals can be investigated with profit. The field 
is a difll(Uilt one for reliable scientific study, because 


it involves all the complexities of human life. Even 
so, a considerable fraction of the successful care and 
treatment of patients and the prevention of much 
illness is to be identified with the proper consideration 
of their medical-social problems. A list of the studies 
a clinician may pursue is of little value. It is more 
signilhmnt to realize that a prepared mind, well- 
planned scientific observations and the taking of in¬ 
finite pains will lead to success, and that important 
original contributions often are made which require 
only simple technique and clinical wisdom. 

The clinical investigator in his search for truth is 
not to be thought of as a lone worker or as a man 
sharply separated from other types of doctors. A 
close relationship with practitioners, specialists, pure 
laboratory investigators of many types is mutually 
beneficial. The men in this institute, like investigators 
elsewhere, naturally realize that assistance may be 
obtained from a wide variety of divergent sources and 
that science is not bounded by the walla of any one 
institution. There are no sharp lines of demarcation 
between one medical interest and another or between 
medicine and a variety of disciplines. Cross-fertiliza¬ 
tion at the border lines of knowledge can serve to 
develop new information. The advancement of learn¬ 
ing can not be made in water-tight compartments. 
Modem developments have permitted team work in 
scientific fields to be much more general and prolific 
where before isolated efforts were the rule. Coopera¬ 
tive investigations between physicians, scientists and 
all types of scholars trained in different ways as well 
as between men in different institutions can enhance 
knowledge concerning the treatment and prevention of 
disease and the hax>pinefls and progress of a people. 
Such cooperation when spontaneous is fruitful, but 
when compelled it may be sterile. 

More fundamental than the actual discoveries being 
made to-day is the preservation of the right to engage 
in research. If all governments, races and individuals 
would hold the same high ethical view-point of life 
that Dr. Squibb did, there would be no murmurings 
of intolerance to intellectual freedom. Security and 
happiness have profound beneficial effects on the char¬ 
acter of intellectual work. As time passes by we must 
always be alert to adapt ourselves to changes and 
realize that to understand the present we must look 
both towards the past and towards the future. 


BIOLOGY AND INDUSTRY IN COOPERATION* 


By Professor AUGUST KROGH 

HEAD OF THE DEPARTMENT OF ANIMAL PHYSIOLOGY IN THE UNIVERSITY OP COPENHAGEN 


It is a great pleasure as well as a great honor to 

I Presented at the dedication exercises of the Squibb 
Institute for Medical Research, New Brunswick, N. J„ 
on October 11, 1938, 


assist at the inauguration of these laboratories, 
represent a very important st^ forward in the ever 
closer cooperation between biological science and bic^ 
technical industry. 
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That induatrial development is deeply influenced by 
Kcientifle discoveries has long been recognized in the 
case of physics and chemistry^ and I need only mention 
such names as Faraday^ Oersted and Hertz and the 
electrical industry to make it clear to you how enor¬ 
mous the influence has been, 

The influence of biological sciences on wdiat 1 would 
call biotcchnical industries is a later development, but 
not less profound, and the relations between industry 
and biological science is, as all good and durable rela¬ 
tions should be, by no means one-sided, but mutual, 
science deriving extremely valuable help and stimuli 
from the industries. I propose to disciias briefly such 
mutual relationships as illustrated by conditions in 
Europe and I shall go a little more into the relation¬ 
ships in Dtmmark to which I can claim some first¬ 
hand knowledge. 

The ]>reparatioii of biological products for human 
use and consumption is ns old as civilization itself. 
The fermentation of sugars was utilized before the 
dawn of history, products of the silk industry in China 
reacht‘d the western world by trade centuries before 
any European had ever visited the Far East. It is a 
cause for wonder how many potent drugs were dis¬ 
covered by a process of x)ra(‘ticaUy unconscious trial 
and error through many generations in remote 
antiquity. 

Until about a century ago the preparation of bio¬ 
logical products, including drugs, took place largely 
as honic indastries atul on a small scale, while the 
manufacturing processes were the results of tradition 
created by practical experience. MiahaY^s were very 
common, but their effects local and as a rule not very 
serious. There were as a matter of course large varia¬ 
tions in the fennentations underlying the i^roductions 
of wine and beer. Bacteria would occasionally make 
their appearance and sY)oil the products completely, 
and diseases would attack the plants which supxdied 
the raw materials. Large variations occurred in the 
I)oteucy of drugs, but were rarely discovered because 
of the lack of precision with which their tdfects could 
be determined. 

The difiSculties became apparent and their serious¬ 
ness appreciated when attempts were made to work on 
a large scoJe, and science was called in to help solve 
these difficulties. The work of Louis Pasteur furnishes 
one of the oldest and certainly the most brilliant ex¬ 
ample of what science could do to help biotcchnical 
industries like the production of wine, beer and vinegar 
and, the most spectacular of all, his saving of tlu^ 
French silk industry in the years 1865-71. In Den¬ 
mark the scientific work in the interest of agriculture 
dates back to about the same time and has been vigor¬ 
ously prosecuted ever since. 

Assistance rendered by science to industry was neces¬ 


sarily the first step to make industry interested in the 
development of science and the mutual help has nat¬ 
urally token many different forms. 

A close and fruitful cewperation between science aijjd 
pharmaceutical industry is illustrated in the history of 
the firm of Merck at Darmstadt. The apothecary 
Heinrich Emanuel Merck started a production of puri¬ 
fied drugs, eaY)ecially alkaloids, on a comparatively 
large scale in 1827. He was the owner of the Ahgel 
Pharmacy, which had at that time been in the posses¬ 
sion of the family during five generations and for over 
150 years. He was a veiy good chemist, a close friend 
of Liebig, and had himself woi-kod out methods for the 
isolation and Y>urificatioii of several alkaloids. It is a 
very remarkable fact, speaking highly for his scientific 
spirit, that be did not keep his methods secret, but 
published his results in suflicient detail to allow others 
to benefit by them. 

The firm was carried on as a family undertaking. 
At the present time it has, under the direction of the 
great-grandsons of Heinrich Emanuel, grown into a 
huge concern and is doing a largt^ amount of scientific 
work in the interest of the firm. They have very 
large laboratories for the synthesis of substances. 
They have Y^harmacological, chemotherapeutic and 
bacteriological departments for the exhaustive study 
of the action of their preY>ariitions on the animal and 
human body, for the oontrol of sterility, and so on. 
An imi>ortant new branch is concerned with the ap¬ 
plication of micro-organisms for the Y)Toduction of new 
substances by their controlled activity. 

H. E. Mer<‘-k a hundred years ago kept up a con¬ 
siderable corre‘Rpondence with scientists in Germany 
and olHcwherc, ijoth giving and receiving suggestionB 
and a<lvice, and out of this has grown the ^'scitmtifle 
department"' of the present firm, wdiosc chief busiuefis 
it is to keep in touch with practice and with indftY>ew- 
dent science. They receive and examine all kinds of 
hints and suggestions with regard to the activity of the 
firm, trying to meet the wishes of individual workers, 
and they also take care of all inquiries, general or 
sY)ecial, and 8UY)ply information not only from knowl¬ 
edge directly available in the minds and memories of 
scientists in the employ of the firm, but in many cases 
they also undertake a search of the literature and even 
go to the length of actual experimentation to satisfy 
inquirens. The value to independent workers of thus 
having at their disYiosal the accumulated experience 
and knowledge of experts can scarcely be overesti¬ 
mated. 

I would like to emphasize the services rendered to 
science by the firms supplying pure chemicals and pure 
drugs. It docs not seriously detract from these ser¬ 
vices and it shows the difficulty of the task that in 
spite of all care the purity obtained is not always suffl- 
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eient. There is a recent example studied by Guntel'- 
berg in Denmark, where it was found that a content 
of 0.05 per cent, bromine present in analytic chloride 
preparations from a number of firms Imd disastrous 
results in electrometric pH measurements, and a few 
years ago the presence of minute traces of silver in 
sodium chloride made Ringer solutions definitely 
poisonous for fish hearts. 

The firms are, as a rule, ready to render assistance 
when new suRstances are desired for experimental pur¬ 
poses, and 1 would like to mention a point where de¬ 
mands are being made which, if they can be fulfilled, 
will prove of very great value to experimental bio¬ 
chemistry. 1 refer to the ])roducUon of organic aub- 
stances like amino acids and lipoids containing deu¬ 
terium instead of hydrogen in certain selected positions 
in the molecule. If such substances, which are, as we 
call it, “labeled^' by the content of deuterium, but 
chemically identical with those containing ordinary 
hydrogen, can be made available they will be extremely 
useful in the study of intermediate metabolism. 

It is of course impossible to mention here all the 
firms which by the work in their own laboratories have 
rendered services of great value to biological science, 
and I am fully aware that ray selection is largely ar¬ 
bitrary and determined by my personal interests. I 
can not refrain, however, from referring to the bril¬ 
liant work by Stoll, Rothlin and their collaborators in 
the firm of Sandoz, Unlike most other firms, they 
have cultivated a restricted field and made fundamen¬ 
tal contributions to the chemistry and pharmacology 
of the alkaloids from Secale and the glycosides from 
Digitalis, SciIJa and Strophanthus. 

I would also mention the work done in the labora¬ 
tories of Hoffman la Roche on the synthesis of vita¬ 
mins and the work done in the laboratories of the 
firms Ciba, Organon and especially Schoring, on the 
isolation, determination and synthetic preparation of 
sexual hormones as well as their contributions towards 
the clearing up of the terribly complicated problems 
relating to the pituitary hormones. To the work on 
sex hormones also the laboratories of Danish firms 
(Leo) have made notable contributions, and I want to 
emphasize the point that in the academic study both 
of vitamins and of hormones the laboratories of com¬ 
mercial firms have played a very conspicuous part and 
greatly accelerated progress. 

So far as I have been able to ascertain the labora¬ 
tories mentioned are nil rather intimately connected 
with the fims supporting them, and each works ulti¬ 
mately in the interests of the firm. Certain leaders of 
industry, however, have been broad-minded and deep- 
sighted enough to create and support laboratories 
for fundamental research having for their avowed 
object the progress of science and the furtherance of 


industry generally without regard to the interests of 
their own firm. The example best known to me is the 
Carlsberg Laboratory, founded by the proprietor of 
the Carlsberg breweries, J, C. Jacobsen, in Copen¬ 
hagen and almost at once handed over, together with 
the necessary capital, to an independent trust, the 
"Carlsberg Foundation,'' the members of which were 
selected by attd among the Danish Royal Society of 
Science and l^etters. 

The Carlsberg Laboratory began work as early as 
1676. The main object was stated in the words, "To 
provide a scientific basis, as complete as possible for 
the operations of malting, brewing and fermentation.” 
At the same time the loaders were requested to main¬ 
tain a high aeientifie standard by other studies and 
investigations, and it was expressly laid down that 
"No result of theoretical or practical importance may 
be kept secret,” The work was to be supervised by a 
board consisting of three members of the Carlsberg 
Foundation representing natural sciences and two 
others, of which it is customary that one represent the 
Carlsberg breweries. The money allotted to the Carls¬ 
berg Laboratory was at first about $10,000 yearly and 
is now about $50,000. 

The firat leaders of the Carlsberg Laboratory were 
Johan Kjeldahl and Emil Chr. Hansen. Kjeldahl 
made his name a household word in ohemioal, biological 
and biotechnical laboratories aJI the world over by his 
method of nitrogen determination, and he made also 
very important studies of carbohydrate splitting en¬ 
zymes. Hansen is chiefly known by his studies of 
yeasts leading to the adoption of pure strains of yeast 
derived from one single cell in the brewing and other 
industries. The successor of Kjeldahl wae S. P, L, 
Sorensen, whose work on pH definition and deter¬ 
mination is too well known to need any reference. 

When Jacobsen died in 1687 the Carlsberg breweries 
were handed over to the Carlsberg Foundation and 
thdiT income became available for the support of sri- 
enee, letters and art In Denmark, including the main¬ 
tenance of the Carlsberg Laboratory, The benefits to 
science have been cnonnoxis and on the whole the ar¬ 
rangement has worked well, but I have grave doubts 
regarding the general wisdom of selecting by and 
from a body of scientists the leaders of a very large 
industrial undertaking, 

. The history of the Wellcome trust in England is in 
important respects very rimilax to that of the Carhh 
borg Foundation. The Welleome Beaearch Labora¬ 
tories were established in the beginning of this century 
by the proprietor of the Burroughs WeUcome firm of 
manufacturing chemists to undertake medical research 
of a fundamental nature, and very important wodc was 
done under the leadersMp of Dale on the s^t 
loids and on amsphyla)^. In 1034 



Foundation wua establiBhed to take over the busincHe 
and to keep up the different Wellcome laboratories 
and museums, and on the death of Sir Henry Well¬ 
come in 1936 the whole estate was placed in trust for 
the benefit of medical science not only in England but 
in the world. 1 understand, however, that in this case 
the firm is carried on independently of the trust, which 
only disposes of the income. 

This arrangement is somewhat similar in principle 
to another Danish experiment in cooperation between 
science and industry. Shortly after the discovery of 
insulin we undertook under a license from the Univer¬ 
sity of Toronto the manufacture of insulin, primarily 
for the Scandinavian market, and arrangements were 
made to make this undertaking a public trust, the 
proceeds of which should be devoted to the further¬ 
ance of physiology and clinical endocrinology. 

Under the leadership of Dr. Ilagedorn the Nordisk 
Insulin Ijiboratory has grown into a fairly large con¬ 
cern, maintaining its own hospital for the study of 
endocrine disorders and fulfilling, I believe, an imp<»r- 
tant function in keeping insulin prices in Europe at a 
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comparatively low level. The surplus i« handed over to 
the Scandinavian Insulin Foundation, composed of 
clinicianB and physiologists from Denmark, Finland, 
Norway and Sweden, who distribute grants in aid of 
research. I think this a fair way of letting the ex¬ 
ploitation of a scientific discovery h<fip to further scien¬ 
tific research, but of course everything depends upon 
finding the right man to make such an undertaking a 

BUCCCSS. 

With the inauguration of the Squibb Institute for 
Medical Eeseorch which we are dedicating to-day the 
firm of E. R. Squibb and Sons enters upon w’hat con- 
stitutes in my opinion the highest level of cooperation 
between science and industry so far attained. In this 
case also a great deal depends upon finding the right 
man and I wish to express my confidence in my old 
friend, Dr. Harrop, who will be the leading spirit on 
the scientific side. 

In the firm conviction that great benefit will accrue 
both to the firm, to the industry generally and to our 
beloved science I wish to express the gratitude of 
biology and to offer my heartfelt congratulations. 


SCIENCE 


OBITUARY 


RAYMOND H. TORREY 

Raykord H. Torbby, one of the nation’s leaders in 
the field of outdoor recreation and conservation, died 
at his home in Queens, Ijotig Island, on duly 15, 1938, 
upon his fifty-eighth birthday. Mr. Torrey was born 
in Georgetown, Massachusetts, / id was a eon of 
Captain Grafton F. Torrey, of Deer Island, Maine. 
He embarked upon a new.spaper career at the age of 
sixteen and worked in Springfield, Massachusetts, until 
1903, at which time he went to New York City to join 
the City News Association. At one time, he was uight 
city editor of the New York Atnericm and the New 
York Tribune* 

From the very beginning, Mr. Torrey showed a na¬ 
tive interest in the out-of-doors and through the years 
gathered a great deal of information concerning his- 
tory, geology and botany. At the time of his death, he 
was president of the New York Torrey Botanical Club 
and had become nationally known as an authority on 
lichens, having published a number of papers upon the 
subject, especially ip the New York Torrey Botanical 
Club bulletins. 

He was the organiser of the New York and New 
Jersey Trail ConfeTenee, and aeci^ry of that confer¬ 
ence for many years. He was also secretary of the 
Association for the Protection of the Adirondacks, 
secretary of the American Scenic and Historic Preser¬ 
vation Society and a member of the board of managers 
Of ApP^<^tian Trail Conference, which organixa- 
the hnUdiug and midntenanoe of the 


Appalachian Trail, a mountain footpath leading from 
Maine to Georgia. Mr. Torrey was also a former 
secretary of the New York State Council of Parks 
and former field secretary of the National Conference 
on State Parks. He was a member of the board of 
managers of the New York Botiiuieal Garden, a mem¬ 
ber also of the American Museum of Natural History, 
the American Geographical Society, the American As¬ 
sociation for tlie Advancement of Science, the Appa¬ 
lachian Moimtain Club, the Green Mountain, Adiron¬ 
dack Mountain, Fresh Air and Tramp and Trail Clubs, 

As field secretary of the National Conference on 
State Parks, Mr. Torrey traveled throughout America 
and reported upon the progress of parks in this coun¬ 
try. His report entitled, “State Parks and Recre¬ 
ational Uses of State Forests,” published by the con- 
Terence in 1926, was one of the first comprehensive 
surveys of our park systems. As the principal author 
of *‘The New York Walk Book,” together with Dr. 
Robert L. Dickinson and Mr. Frank Place, Mr. Torrey 
set before the people of metropolitan New York an 
outstanding compendium of recreational opportunities. 
The bode has been reprinted several times and has been 
the means of informing countless citir-ens regarding 
various objectives along many trails. 

Mr. Torrey's column, “The Long Brown Path,” was 
published for many years in The New York Post, 
This newspaper column served to inform interested 
readers of opportunities to study botany, geology and 
xootogy out-of-doors, and also helped them to realize 
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the need for conservation wherever wilderness condi¬ 
tions remain. Mr. Torrey was a pioneer in locating 
and marking hiking trails in the eastern states. He 
also was responsible for placing large numbers of his¬ 
torical signs along the highways in the State of New 
York. 

His friendly and kindly personality will be missed 
by many of his friends throughout the country. He 
was a man who believed firmly in his own convictions 
and who, in his last years, fought vigorously to prevent 
various agencies from despoiling our Eastern moun¬ 
tains with roads and other encroachments. He de¬ 
lighted in standing upon high jilacea and looking 
toward far horizons and, better than this, he encour¬ 
aged others to follow in his footsteps. 

William H. Carr 

RECENT DEATHS AND MEMORIALS 

Dr. Addikell IIewson, professor emeritus of anat¬ 
omy in ike graduate, school of inedhjine of the Uni¬ 
versity of Pennsylvania and iji the dental school of 


Temple University, died on October 27. He was 
eighty-three years old. 

Sir Robert Lunwjo Mono, British financier and 
industrialist, died on October 15 at the age of seventy- 
one years. Besides engaging in research in pure and 
applied chemistry, Sir Roberi directed a series of ex¬ 
plorations in Thebes, Palestine and Brittany. 

Dr. R. Q. Aitkin writes tliat in his obituary notice 
of W. W. Campbell in the issue of Science for July 8, 
1938, the date of his birih is given incorrectly. It 
should be April 11,1882. 

The Cornell Society of Engineers has presented to 
the university a portrait of the late Rolla C. Carpenter, 
formerly professor of experimental engineering. It is 
painted by Professor Olaf M. Brauner and will bo one 
of the grtmp of portraits of distuiguished members 
of the department to be hung in the renovated Bibley 
Dome. Professor Carpenter joined the faculty as 
associate professor of experimental engineering in 
1890. 


SCIENTIFIC EVENTS 


ACCOMMODATIONS FOR THE RICHMOND 
.MEETING OF THE AMERICAN ASSO¬ 
CIATION FOR THE ADVANCE¬ 
MENT OF SCIENCE 

Recent correspondence indicates that there may bo 
fears respecting accommodations for the approaching 
meeting of the association in Richmond, Va., which 
are not fully justified. 

There are two aspects of the question of accommo¬ 
dations for nuHitings of the association, that of con¬ 
venient rooms for jtlic scientific sessions and that of 
guest rooms for individuals. A careful survey last 
January showed lliat in Richmond there are 79 rooms 
(24 havijig a seating capacity of more than 200 e^ch) 
available for scientific sessions, the total seating 
capacity being 17,800. These 79 rooms are located 
in four rather compact groups, and hence it has been 
possible to stkeduie all the sessions of closely related 
sciences near one another. The greatest distance in 
walking time between any two rooms in any of the 
four groups is four minutes, and the greatest distance 
between any two groups is one and one-half miles, 
pjttch of the 79 rooms can readily be equipped for the 
use of a stereoptioon. Moreover, the space available 
for tlie use of microscopes and for the showing of 
biological speciniens is unusually commodious and 
satisfactory. Consequently, the accommodations for 
the scientific sessions are adequate and conveniently 
located. Ill fact, few cities can provide eo many 
good meeting rooms in ho small an area. 

When it comes to guest looms for visiting scientists 


the conditions are not so favorable, but they are far 
from l>eing seriously unfavorable. In Richmond there 
are seven first-class and five second-class hotels, in ad¬ 
dition to excellent rooms, each with a bath, in the 
dormitory of the Medical School, and there are other 
poiirsibilities. It should be noted at once that the hotels 
in Richmond are doing eveiything within tlieir power 
to pi'ovide the as.sociation and ils afliJiated societies 
with adeijuate ai'commodations. All the rooms for sci¬ 
entific sessions and for committee meetirigs are pro¬ 
vided without charge. The rates for guest rooms in 
DO case have been increased. Of course, the Richmond 
hotels, like those in all other cities, have rooms at 
various levels of prices depending on their size and 
furnishings. Naturally not every person can secure 
the minimum rate in the hotel he chooses. The Jef¬ 
ferson Hotel, which was built before the days of 
severe economies in space, has a considerable number 
of unusually large combination bedrooms and sitting 
rooms which, of course, are not available at minimum 
rates, but in which two or more friends can obtain 
excellent accommodations at a very moderate cost to 
each. 

All the Richmond hotels are cooperating fully in 
providing the maximum capacity at the lowest possible 
cost to guests. In addition, there is a local committee 
on housing, of which the ehainnan is Mr. Foley F. 
Smitli, A.B.CX Laboratory, Richmond, Va., to which 
every person having difficulties in seeuritig acoomtno- 
dations sliould write, stating bis requirements. 
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Hcrm«$ IN 

j€]lferaon* With bath; Siiigle, $3 to ^3.60; double^ 
$5 to IS. Without bath: Siuglo, |2 to |4. 

John Ma/rnhaU, With bath: Single^ 13 to |5; double^ 
16 to $8. 

Jfarphv- With bath; Double, $3.50 to $6. Without 
bath; Single, $2.50 to $3; double, $3. 

UuTphy Annex, Without bath: Single, $1.50; double, 
$2.50, 

Richmond, With bath: Single, $2.60 to $3.50; double, 
$5 to $7. Without bath: Single, $1.60 to $2; double, 
$3.50. 

Eueger, With bath: Single, $2.25 and up; double, 
$3.75 to $5. Without bath: Single, $1.75 and up; double, 
$3 to $3.50. 

Capitol. With bath; Single, $2 to $2.50; doable, $2.50 
to $3.60. Without bath: Single, $1.25 to $1.60; double, 
$2.00 to $2.60. 

William Byrd. With bath; Single, $2.60 to $4.60; 
double, $4 to $7. Without bath; Single, $2 to $2.50; 
double, $3 to $4. 

Travelers. With bath; Single, $1.60 to $2; double, 
$2.50 to $3. 

Sliarlee. With bath: Double, $1.50 and up. Without 
bath: Single, $1; double, $1.50 and up. 

Gilbert, With bath: Single, $1,60 and up. Without 
bath: Single, $1 and up. 

Connell d* Miller, With connecting bath: Single, $1.25 
and up; double, $2. 

WeUford (T.W,C,A.), With running water: Single, $1 
to $1.50; double, $2.50, With bath: Double, $2.50. 

In addition to the hotels there are excellent tourist 
homes, most of which arc new houses, in which rooms 
may be secured through Mr. Smith’s committee at from 
$1.00 to $2.00 per day. These tourist homes are on the 
principal boulevards within twenty minutes by fre¬ 
quent bus seiwice from all meeting places of sections 
and affiliated societies. 

As has been stated, the rooms available at Rich¬ 
mond for the scientific sessions are abundant and 
within easy reach of one another. Although the hotel 
aoeommodations may fall short of all requirements, 
it is not likely that any one having a little patience 
will suffer serious inconvenience. The housing com¬ 
mittee will have an information desk at the Head¬ 
quarters in Uie Mosque and in all principal hotels 
with lists of all available accommodations and will 
f^aaist those who have not made arrangements for rooms 
batote arriving in Richmond. 

F. R, Moulton, 
Permanent Secretary 

PRIVATE LANDS IN THE LASSEN 
VOLCANIC NATIONAL PARK 

1^ against hunting on private lands em- 

^ within the liimta of Lassen Voleanio National 

tipheld ip an opMori by Frederick L. 

JJ. S. Depiuftmant of 


the Interior, and approved by the Assistant Seisretary 
of the Interior, Oscar L. Chapman. 

Secretary of the Interior Harold L. Xckes had asked 
for an opinion to clear up questions raised by an 
opinion of the attorney general of California as to 
the effect of National Park Service regulations in 
respect to privately owned lands in the park. 

The state attorney general had held that the state 
game and dsh wardens had jurisdiction over the pri- 
vately owned lands in the park area when a question 
came up regarding measures taken by the federal park 
rangers to prevent hunting and other threatened dis¬ 
regard of the strict Park Service rog^ulations. 

Exclusive jurisdiction over the entire park area, 
whether privately owned or land to which the Federal 
Government has title, now will be assumed by the 
United States Commissioner for the park, and the 
Park Service authorities and rangers. 

In support of the opinion, there was cited the Act 
of 1916 creating Lassen Volcanic National Park which 
had dedicated tlie entire area within the described 
boundaries, together with the California act ceding 
jurisdiction to the Federal Government. The acting 
solicitor said regarding the description of the area in 
the California act: 

^fho description did not exclude isolated tracts held in 
private ownerslilp. The words of the California act 
coding jurisdiction over the territory within the tract of 
land set aside and dedicated for park purposes by the 
United States as Lasson Volcanic National Park, consti¬ 
tute simply a description of the territory to which the act 
refcMTs, not a restriction of the jiirisdiction of the United 
States within the territory. 

Calling attention to a later act of the Congress in 
1928, by which the United States assumed sole and 
exclusive jurisdiction over the park, the opinion con¬ 
tinued : 

The effect of both acts road together is that the United 
States has sole and exclusive jurisdiction over all the park, 
including privately owned lands, but such privately owned 
lands within the park are not dedicated to the use of the 
public. They can be enjoyed by the private owners and 
the general public has no right to encroach thereon. But 
the lands are entirely under the jurisdiction of the United 
States, except for tho matters reserved by California in 
the act of cession. Tho owners of the lands must obsy 
United States laws. California laws, except those relat¬ 
ing to process serving, taxation and voting, are absolutl^ 
inoperative within the park. 

The opinion quoted a provision of the original aei 
of X916 creating the park to the effect that no lands 
within the park boundaries held in private, muniotpal 
or state ownership should be affected by the provifdona 
of ike act. But the opinion held that this provision 
mmrely negatived the oondiusion, which otherwise might 
be :idbri^ that private lands, as weQ as pnbUo huidlB, 
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■wore dedicated to public purposes. Attention was 
called to the fact that this provision was not contained 
in the Act of 1928. 

The opinion relied also on decisions of the United 
States Supreme Court, which ^*has consistently held 
that a cession by a state to tlie United States of ex¬ 
clusive jtirisdiction over a tract of- land put the tract 
beyond the field of operation of all state laws except 
as to matters specifically reserved.” 

A SECOND SUPPLEMENT TO THE UNITED 
STATES PHARMACOPOEIA 

At the recent meeting of the United States Pharma¬ 
copoeia Board of Trustees authority was given for the 
publication of the second United States Pharmaco¬ 
poeia XI supplement. It is hoped that this can be 
issued on January 1, 1939. 

Preparation has been under way for months, and 
subcommittee chairmen will be in a position in the 
near future to submit reports on a number of revised 
texts. The Bubeommittee on scope is also consider¬ 
ing the admission of a number of additional important 
new drugs. 

The members of the committee are fully familiar 
■with the outstanding advantages of the interim re¬ 
vision and supplement features of the Pharma¬ 
copoeia! program. This gives the opportunity to 
issue now standards after they have been subjected 
to extensive checking in many laboratories, 

The Pharmacopoeia Board or Committee of Re¬ 
vision are responsible only for the preparation of the 
official standards. Whetlier or not the Pharmacopoeia 
and its supplements are purchased by retail pharma¬ 
cists is, in some states, entirely optional. In other 
states where the state law requires the possession of 
those books, it is a matter for the responsible state 
officials to enforce. 

Finances are reported to be in excellent condition, 
and the Board of Trustees has been able to meet the 
revision expenses of the decade, to increa.se greatly the 
research and conference programs, and still to hold 
its basic reserves intact. 

In preparing the second supplement, every step 
will be taken to insure the carrying out of the re¬ 
quirements of the convention for the preparation of 
an official text. It is expected that the revised or 
new monographs will be submitted in the form of 
proof to members of the committee of revision and 
given wide publicity. Following their publication, a 
public hearing will be granted at which members of 
the executive committee responsible for revised texts 
will be in attendance. Following tlie public hearing 
a conference with the officials of the Food and Drug 
Administration and the Public Health Service will 
be held, after which the members of the committee 
of revision will be given an opportunity to see and 


vote upon the finally approved text. When the sup¬ 
plement has been issued, ample time will be given 
before it becomes official. 

AWARD OF THE WILLIAM H. NICHOLS 
MEDAL OF THE NEW YORK SEC¬ 
TION OF THE AMERICAN 
CHEMICAL SOCIETY 

The William H. Nichols Medal of the New York 
Section of the American Chemical Society has been 
awarded for 1939 to Dr. Joe! Henry Hildebrand, pro¬ 
fessor of chemistry in the University of California. 

Professor Hildebrand has pursued investigations in 
every field of general, physical and analytical chem¬ 
istry, including such diverse questions as the vapor 
pressure of metal amalgams and the use of helium in 
preventing caisson disease, the “bends” of tunnel and 
caisson workers and of deep-sea divers. He was cited 
by the jury specifically for his study of the funda¬ 
mental themodynamic and kinetic properties of liquid 
and solid solutions, a field in which he is preeminent. 
The statement made by the jury reads: 

Professor Hildebrand is internationally resiKieted for 
his contributions over many years concerning the experi¬ 
mental properties and theoretical oapeets of substances 
when in the liquid or molten state. This work includes 
the study of mixtures of such common solvents as wntor, 
alcohol, carbon tetrachloride, chloroform and the petro¬ 
leum solvents with iodine, sulfur, najihthnlene, anthracene 
and a hundred other solids; mixtures of the solid metals 
with the one common liquid metal, mercury, and mixtures 
of solid and molten salts, like ordinary table salt, salt¬ 
peter, silver chloride, etc., with each other. 

He has succeeded in classifying these solutions, cor¬ 
relating their behavior, finding their jwculiarities and 
deriving theoretical and mathematical relations concern^ 
ing them so that their properties are known or may be 
predicted in a way previously impossible. 

In recent years, Professor Hildebrand has devoted 
more and more attention to the exceedingly abstruse but 
nevertheless fundamental theoretical problem of the inter- 
molecular forces in liquids and liquid mixtures. If the 
Bciontist knew the exact nature of the electrical, gravita¬ 
tional and chemical forces exerted by each ultimate par¬ 
ticle of matter—tlie molecule—on Its neighboring mole¬ 
cules, he would be in a position to declare positively how 
any pure liquid or any mixture would behave. 

If molecules were small, hard balls, with only gravi¬ 
tational forces at work, their distribvitiou in a solution 
would be os simple as that of a mixture of blaek and 
white marbles shaken together and poured into a vessel. 
But molecules are composed of positive electrically 
charged atomic nuclei and negative electrons, with empty 
space, penetrated only by these electrical forces, account¬ 
ing for a large part of their volume. The forces acting 
between adjacent particles vary from the intense dec- 
trical attraction and repulsion of charge ions to the mueh 
smaller forces between symmetrical molecules whose el^ 
trie charges are all neutralised within the stmefcnr^ Of the 
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particle. Profoaaor Hildebrand studice in this field 
have led to many valuable publications in scientific jour¬ 
nals In recent years. He is a master of the problems of 
solubility and solution in general. 


Professor Hildebrand will receive the medal at a 
dinner of tho New York Section on March 10, at 
which time he will speak on “The Solubility of Non- 
Electrolytes.^' 


SCIENTIFIC NOTES AND NEWS 


Sir WitUAM Braoo, director of tlte Eoyal Institu¬ 
tion of Great Britain and president of the Royal So¬ 
ciety, has been appointed to give tbe first Pilgrim 
Trust lecture nt the April meeting of the National 
Academy of Sciences, As has already been announced, 
Dr. Irving Langmuir, of the Research Laboratories of 
the General Electric Company, m\\ give the corre¬ 
sponding lecture in Ijoridon on December 28. The 
Pilgrim Trust, established in England by Edward S. 
Harkness, provid(*H funds for the exchange of lecturers 
on alternate years between the National Academy of 
Sciences and the Royal Society. 

A NEURO-PSTCHiATRic clinic building for the State 
Hospital for Mental Diseases at Providence, R. I,, has 
been named for Dr. Adolf Meyer, Hciiry Phipps pro¬ 
fessor of psychiatry at the Johns Hopkins University 
School of Medicine. To mark the oexjasion a testi¬ 
monial dinner was tendered to Dr. Meyer at the Uni¬ 
versity Club, which was attended by a distinguished 
group of psychiatrists and neurologists. Dr. Meyer 
was characterized as “a wise, scientific leader of psy¬ 
chiatry, who has piloted the bark of this developing 
branch of medicine through its years of growth . . . 
avoiding the many pitfalls of new cults . . . always 
searching for scientific truth." 

The Journal of the American Medical Association 
reports that the Richmond Academy of Medicine gave 
on September 27 an informal testimonial dinner in 
honor of Dr. Stuart McGuire, emeritus professor of 
surgery at the Medical College of Virginia, in appre¬ 
ciation of his interest in and devotion to the academy. 
A portrait was presented to the academy on behalf of 
a group of donors by Dr. Roshier W. Miller. Dr. John 
M. T. Finney, emeritus professor of surgery at the 
School of Medicine of the Johns Hopkins University, 
was the principal speaker. 

The University of California Press announces the 
appearance of the volume prepared in honor of Dr. 
Alfred Louis Kroeber, who was for thirty-five years a 
member of the department of anthropology in tho 
university. It contains thirty-six essays, on a variety 
of fuithropblogioal subjects, from writers in this coun¬ 
try and from abroad, contributed appreciation of 
tho scholar and in affection for tho man." There is 
also a chapter of personal reminiscences and profes- 
aloAal appreciation^ and a list of Professor Kroebor's 
ptibHshed writings to thb present year. 


At the annual dinner on October 39 of the Congress 
of Anesthetists, meeting in New York City, silver 
plaqneii were awarded, in recognition of their work in 
“making Bellevue Hospital a world center in the re¬ 
search and development of anesthesia/' to Dr. S. S. 
Goldwater, commissioner of hospitals; to Dr. Arthur 
M. Wright, professor of surgery, New York Univer¬ 
sity; to Dr. E. A. Rovenslino, professor and director 
of anesthesia, New York University, and to William F. 
Jacobs, superintendent of Bellevue Hospital. A silver 
plaque was presented also to Dr. John S. Lundy, of 
the Mayo Clinic, Rochester, Minn., founder and editor 
of Ane,^thesiQ, Abstracts. Ijoving cups were presented 
to Dr. Paul M. Wood, of Columbia University, for 
work in anesthesia and to Dr. Juan White-Morquecho, 
of the University of Mexico, for his work in the de- 
volopinent of anesthesia in Mexico. 

Presentation of the gold medal of the Royal Aero¬ 
nautical Society of Great Britniu was made by Sir 
Neville Henderson, the British nmba^ksador to Ger¬ 
many, to Dr, Hugo Eckener at a dinner given in 
Berlin on October 12 by Field-Marshal Goring for 
the German and foreign delegates to the annual Con¬ 
gress of the LiJienthal Society for Aeronautical Re¬ 
search. The British ambassador stated that it was 
the first time that the gold medal of the Royal Aero¬ 
nautical Society had been awarded outside the British 
Empire. 

Dean Julian Park, of the University of Buffalo, 
has sailed for France to receive the degree of doctor 
honoris causa from the University of Dijon. He will 
also represent Buffalo at the meeting in commemora¬ 
tion of the discovery of radium and x-rays to be held 
at the Sorbonne on November 23. 

The National Association of Science Writers has 
elected Leonard Engle, Science Service, Washington, 
D. C., and Wesley Fuller, Cambridge, Moss., to active 
memberahip. J. G. Crowther, London, has been elected 
to associate membership. 

The University of St. Andrews, at the annual 
autumn graduation ceremony, conferred the honorary 
degree of LL.D. on Sir Gilbert Thomas Morgan, di¬ 
rector’ of chemical research in the National Physical 
Laboratory, Teddington. 

In recognition of his “distinguished contributions 
to soienoe,” the University of Halle-Wittenberg has 
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aonfesred tbe bonorary degree of doctor of natural 
i^enoes upon Professor E. C. Stakman, head of the 
section of plant pathology at University Farm, Uni¬ 
versity of Minnesota. Representing the University of 
Halle-Wittenberg in the presentation ceremonies which 
took place at a luncheon at University Farm recently, 
was P. von Stolzmann, acting consul-general for Geiv 
many, with headquarters at Chicago. 

Dk. Albert C. Snell, of the School of Medicine of 
the University of Rochester, was named president¬ 
elect of the American Academy of Ophthalmology and 
Otolaryngology at the recent Washington meeting. He 
will succeed Dr. George M. Coates, of Philadelphia. 
Throe vice-presidents were elected: Dra. William W, 
Pearson, Des Moines; William J. Mellinger, Santa 
Barbara, and Charles A. Bahn, New Orleans. 

The Academy of Physical Medicine, meeting in 
Washington, D. C., elected on October 26 the following 
ofScers: President, Harold D. Corbusier, of Plainfield, 
N. J.; First Vice-president, Dr. Fred H. Alboe, New 
York, and Secretary-Treasurer, Dr. Herman A. Os¬ 
good, Boston. 

Frank Malcolm Farmer, vice-president of the 
Electrical Testing Laboratories, New York, has been 
reelected chairman of the research procedure com¬ 
mittee of the Engineering Foundation for 1938-39. 
George E. Beggs, professor of civil engineering at 
Princeton University, was elected vice-chairman. J. H. 
R. Arms will continue as secretary and Otis E. Hovey 
as director. 

Walter H. Parker, professor of mining in the 
School of Mines and Metallurgy of the University of 
Minnesota, has been elected a member of the British 
Institution of Mining and Metallurgy. 

The title emeritus has been conferred by the Uni¬ 
versity of Missouri on Dr. C. W. Greene, since 1900 
professor of physiology and pharmacology. 

Dr. Harry B. van Dyke, head of the pharmaco¬ 
logical division of the Squibb Institute for Medical 
Research, has been appointed honorary professor of 
physiology in the College of Arts and Sciences of 
Rutgers University. He will serve also as research 
consultant in the Bureau of Biological Research. 

Dr. Harley J. Van Cleave, professor of zoology 
in the University of Illinois, has been appointed act¬ 
ing head of the department. Dr. Herman B. Chase, 
until recently associated with the Roscoe B. Jackson 
Memorial Laboratory at Bar Harbor, Me., has become 
an instructor in zoology. 

Associate Professor P. Gerald Kritoeb is acting 
head of the department of physics of the University 
of Illinois for tbe first semester. He takes the place 


of Professor F. W. Loomis, who has leave of abseoee^ 
which he is spending in Europe. 

Dr. Andrew van Hook, of the department of chem¬ 
ical engineering at Lafayette College, has become 
assistant professor of chemical engineering at the 
University of Idaho. 

Dr. Robert T. Hancb, professor of zoology in the 
University of Pittsburgh, has leave of absence for the 
current academic year. He has accepted an invitation 
to spend the year as guest professor of biology in the 
Graduate School of Duquesne University in Pitts¬ 
burgh. 

Dr. Irene Levis, formerly in charge of tlie micro- 
analytical laboratory of the University of Frankfort, 
Germany, has been placed in charge of a micro-analyt¬ 
ical laboratory to be established at the Case School of 
Applied Science. She will also give a course in micro¬ 
analysis to graduate students. 

Dr. Mart Juhn, research associate in the Whitman 
Biological Laboratories of the University of Chicago, 
has been appointed research associate professor in tbe 
poultry department of the University of Maryland. 

Emma F. Sirbine, associate botanist of the Division 
of Seed Investigations of the U. S. Department of 
Agp-iculture, has retired after serving for thirty-three 
years. 

Dr. Charles W. Rees, formerly associate zoologist, 
has been promoted to the post of zoologist in cliarge 
of the project investigations of Protozoan parasites 
of domestic animals, in the Zoological Division of the 
Bureau of Animal Industry, of the U. S. Department 
of Agriculture, at Beltsville, Md. 

■ Dr. Lee E. Yeaoeb, recently of the Division of 
Forest Insects of the Bureau of Entomology and 
Plant Quarantine, U. S. Department of Agriculture, 
has been appointed forester at the Illinois Natural 
History Survey at Urbana. 

Dr. C. E. ZoBkll, of the Scrippa Institution of 
Oceanography, has been given a post-graduate fellow¬ 
ship at tlie University of Wisconsin, where he will he 
visiting professor in the department of limnological 
microbiology. Dr, D, L, Pox has been awarded a 
Rockefeller Foundation research fellowship. He will 
work at the School of Biochemistry of the University 
of Cambridge, England. Both have been granted sab¬ 
batical leave for a year. On the basis of work con¬ 
ducted at the institution, Dr. E, H. Myers, of Compton 
Junior College, has been awarded a Guggenheim fellow- 
Tbe fellowship accepted by Dr. ZoBell provi^ 
a Stipend for a visiting professor daring the year, 
^ther with the salary of a reseiufch assist^ 
;^dwsbip awarded to Ih*. a 



AHUfdK fees ttad travel expenees to enable him to oon> 
l^ue his woric on the carotenoid pigments of animals* 
Df, Myers is working on foraminifera at the Marine 
Biological Laboratory, Plymouth, England* 

Tbs British Medical Research Cotuicil has appointed 
Sir Henry Bashford, chief medical officer of the Gen¬ 
eral Post Office, and Sir Kenneth Lee, chairman of 
Tootal Broadhurst Lee Company, to till vacancies in 
the membership of tlie Industrial Health Research 
Board* 

Db. August Krogh, professor of animal physiology 
at the University of Copenhagen, has been appointed 
lecturer for 1939 of the Cooper Foundation of Swartli- 
morc College. He will give the lectures on the '‘Com- 
parative Physiology of Respiratory Mechanisms*' on 
March 16 and 23 and on April 6, 13 and 20, 

Db. Chables H* Best, professor of physiology at 
the University of Toronto, addressed a joint meeting 
of the Institute of Medicine of Chicago and the Chi¬ 
cago Society of Internal Medicine on October 28. 
He spoke on "Heparin and Thrombosis." 

, The second W. E. Dixon Memorial Ijecture of the 
Royal Society of Medicine was delivered by Sir Fred¬ 
erick Banting at a meeting of the Section of Thera¬ 
peutics and Pharmacology on October 11. Tlie sub¬ 
ject of bis lecture was "The Immunity Aspect of the 
Tumor Problem.” 

Sm James Jeans delivered on October 8 the Lori- 
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mer Lecture of the Astronomical Society of Edinburgh. 
His address was entitled "The Depths of Space.” 

The Institute of Medicine of Chicago announoea 
that its fifteenth Pasteur liccture will be given in 
conjunction with the Cancer Research Institute of the 
Chicago Woman's Club at a public meeting to be held 
on Tuesday evening, November 22, at eight fifteen 
o'clock in the auditorium of the museum of Science 
and Industry. Dr. Ludvig Hektoen, director of the 
John McCormick lustihUe for Infectious Diseases, 
Chicago, and of the National Advisory Cancer Council, 
Washington, D. C., will speak on “Progress in the 
Knowledge and Control of Cancer.” A reception in 
honor of Dr. and Mrs. Hektoen will follow the lec¬ 
ture and, through the courtesy of the Museum of 
Science and Industry, the medical exhibits will be 
open. 

The new science building of Bryn Mawr College, 
which houses the departments of geology and chem¬ 
istry, was formally opened on October 22. The prin¬ 
cipal address was made by Dr. Norman L. Bowen, pro¬ 
fessor of petrology at the University of Chicago. 
Other speakers were Dr. Florence L. Bascom, professor 
emeritus of geology at Bryn Mawr College, and Dr. 
Tjouis F. Fioser, of the department of chemistry of 
Harvard University, who formerly was a professor 
at the college. Pri^sidcnt Marion Edwards Park pre¬ 
sided at the dedication; 
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GOVERNMENTAL SUPPORT OF RESEARCH 
IN FRANCE 

The following abstract translated from an article in 
“E4aJit& Fran^aisos” for May, 1938, on the gradual 
development of the oiganiaation and financing of re¬ 
search in France is of interest at the present time when 
increased government support has been urged in this 
country. Arthur J. Dempster 

tXNmaisrrT or Chicago 

In ttie past, scientific research in Prance received 
very little official support and the situation became 
more and more critical as the successful prosecution of 
scientific investigations required greater and greater 
«i;penditures for equipment While, for example, Pas¬ 
ties apparatus could be purchased for very little, the 
^nydotron” constructed for Frfid^ric Joliot involved an 
eaE|»^ditufe of 2,(100,000 francs. 

^Caiase des Beoherches Soientiflque,” which was 
ttie iWf irfth a budget of 2 lUillion francs, 
acipport publications and the pur- 


A new effort was made in 1924. As member of the 
chamber of deputies, Emil Borel, the well-known 
mathematician, proposed that the proceeds from a 
special tax should be devoted to the support of scien¬ 
tific laboratories. It was realized, however, that in 
addition to providing apparatus, it was just as impor¬ 
tant to recruit investigators and create positions where 
they could work free of material cares. 

Up till the last few years, scientific research was 
centered in the universities; this, though excellent, did 
not make full use of the intellectual resources of the 
country. For the best results, it was essential to 
organize laboratories where instruction should not play 
the predominant role. 

As early as 1921, Edmond de Rothschild, impressed 
by the important part played by scientific technique 
during the war, had created a foundation of 10,000,000 
francs designed to provide fellowships for young inves¬ 
tigators in subjects related to industry and national 
defence* Tbe chemist, Andr4 Job, persuaded him to 
devote the proceeds of this endowment rather to the 
supppM c£ f^ows in pqre sdexme, in order to com- 
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piete the existing *^scrvice fellowships” in the univer¬ 
sities, which alone were available at that time, and 
which did not leave a student free for scientific work. 
The new fellowships thus created made possible among 
many others the early investigations of Fr4d^Tic Joliot. 
Intrigued by Claude Bernard's dictum that the mecha¬ 
nism of life might be elucidated Iby the study of physi¬ 
cal-chemical phenomena, Edmond de Rothschild went 
further and created an enlarged endowment of 60,000,- 
000 francs for an institute where physicists, chemists 
and biologists, working together, might attack this 
problem. Four scientists, Jean Perrin, Pierre Gerard, 
Andre Job and Andre Meyer, formed the permanent 
committee of this institute. Enlarging the original 
plan, a regular research organization was proposed. 
Four grndes corresponding to university positions 
were planned: Boursiors (fellows), charg^»B dc re- 
cherches, maitrcs dc recherchos and directeurs de 
recherches, which would permit n man to devote him¬ 
self to scientific research without giving part of his 
time to instruction. 

The ^‘^CoNSBiii Supertkur dk la Rechkbohe” 

To scl(‘ct the personnel and direct the expenditure, 
it was decided on the suggestion of Jean Perrin to 
form a committee of eminent scientists representing all 
the main branches of science, who would be willing to 
devote themselves to these tasks without remuneration. 
The proposed annual budget required by tins scheme 
was estimated at 40,000,000 francs, of which 20,000,000 
would be devoted to paying the salaries of the workers 
and 20,000,000 to defraying the cost of equipment. 
In June, 1930, Edouard Herriot, convinced by Perrin 
of tlie importance of such an organization for the 
national defense, asked for an appropriation from the 
chamber of 20,000,000 francs. An annual appropria¬ 
tion of 6,000,000 francs was granted and the ‘^Caisse 
Nation ale des Sciences” was set up. In 1931, research 
fellows were appointed and a committee was set up 
which was divided into subcommittees of ten to twelve 
membera for each of the main branches of science. In 
1933, the “Conseil Supericur de la Recherche” finaUy 
came into being. 

The various sections during the first year appointed 
more than 200 investigators, and the 5,000,000 francs 
were found (juite insufficient, Its appropriation was 
then iiKsreased to 7,500,000 francs, with the under¬ 
standing that one sixth of tliis sum should be devoted 
to the humanities. In 1936, the laws in connection with 
the devaluation of the franc resulted in a reduction of 
Uie budget by 25 per cent, and abolished the special 
tax devised by Emil Borel. However, the period of 
difficulty was followed in 1936 by the appointment of 
Irfene Curie-Joliot to the newly created office of under^- 
seeretary for scientific research in the government of 


L6on Blum. For the first time in the world, the claimfl 
of science as an essential national activity could have^ 
direct access to a government. After a few months, 
Irene Curie-Joliot was succeeded by J. Perrin, and the 
annual budget was increased from 11,509,000 to 26,- 
500,000 francs. In 1937, tlianks to the support of the 
minister of national education, Jean Zay, the budget 
was increased to 32,500,000 francs. To insure a stable 
organization and at the same time avoid every tendency 
to excessive bureaucracy, scientific directors have 
replaced civil service officials wherever possible. 

Among the projects undertaken by the organization 
may be listed: the observatory for astrophysics at 
Forcalquier; the national cht*mical institute now being 
built at Ivry, the laboratory for atomic transformations 
which is a, development of the laboratory of Joliot at 
the CoU^c de France, the laboratory for low tempera¬ 
ture research at Bellevue, and in quite a different field, 
an “Institut des Textes.” It also arranged the science 
exhibits at the International Exposition of 1937. 

To be sure, the present annual budget of approxi¬ 
mately 32,500,000 francs does not enlist in the service 
of science more than a small part of the native talent; 
however, the rai)id increase in the budget in recent 
years marks a fundamental change of attitude. In 
France, the old belief has vanished that a true scientist 
lives in poverty and docs marvels with makeshift 
equipment, 

CYTOARCHITECTURE OF THE GORILLA 
BRAIN 

The late Alfred W. Campbell (1868-1937) made one 
of the first, and certainly the most adequate, compara¬ 
tive study of cytoarchitectare of the anthropoid cor¬ 
tex. His well-known book, ^Histological Studies on 
the Localisation of CerebraJ Function” (1905), was 
based upon brains of the chimpanzee and the orang"’ 
which had been supplied to him by Sherrington and 
Griinbaum. He had not had opportunity at this time 
to take up the gorilla, and since it is generally believed 
that the cytoarchitecture of the gorilla brain has never 
been studied, it seems worth while to direct attention 
to a little-known paper on the subject published by 
Campbell in 1916 after he returned to Australia. In 
it, incidentally he modified his earlier views on the 
olfactory fields. The reference is as follows: 

Alfred W. Campbell. Histological Studies on the 
Localisation of Cerebral Function. The Brain of tL 
Gorilla.'' Meports from the Patholoffioal Laborattn^ ' 
of the Lufuiey Department^ A>w South Wales Govern* 
mentf 3 : 20 - 35 , 1916 . 

A copy of this report has just been sent to the writer 
of this note by the inspector-general of mental hbe^ 
pitala at Sydney, and I shall be glad to make it avails 
able through photographic reproduction to wjy stodpht 
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of ejrtoarehitecture. The entire hemisphere wae ana< 
(Jyzed, and the paper is illustrated with five excellent 
plates. CampbelPs first paragraph reads as follows; 

In my work on the localisation of cerebral function, 
publifiltod in the yoor 1905, it formed part of my task to 
compare the eortoi cerebri of homo with that of two mom- 
bors of the anthropoid ape family, namely, the chimpanzee 
(anthropopiiherus troglodytes) and the orang-outang 
(simia satyru^). Through the kindness of Professor C. S. 
Sherrington, of Liverpool XTuiversity, I have since been 
provided with the right cerebral hemisphere of a gorilla 
{anthropopithecus gorilla* )f which I have examined on 
linos similar to those followed in the original inveatiga- 
^tion, and as such specimens are difficult to obtain, and I 
believe this is the first to be submitted to such examina¬ 
tion, I am prompted to offer the following report and ask 
that it bo taken as an addendum to what I have already 
written. 

* The aninuil was young, almost a baby, accordingly the 
myelinisation of the cortical nerve fibres was incomploto 
and imperfectly developed nerve cells (neuroblasts), espe¬ 
cially in the deeper parts, were abundant. But, although 
the spec.imon differed in this way from those of the other 
aj^es examined, the determination of the various areas in 
which we are iiiterostod was not interfered with. 

Dr. T. C. Kuch, whose forthcoming bibliography of 
all primate literature is being made ready for press, 
informs me that Campbcll^s study of the gorilla brain 
is the only complete survey in the literature. An ac¬ 
count of Campbeirs life will be found in the Archives 
of Neurology and Psychiatry, 40: 1938. 

J. F. Pulton 

Laboratory or Physiology, 

Yalb University School or Medicine 

OCCURRENCE OF THE ORIENTAL RAT 
FLEA IN THE INTERIOR OF THE 
UNITED STATES 

The oriental rat flea, Xenopsylla cheopis (Roths¬ 
child), which is the chief transmitter of bubonic plague 
to man, was first reported from the interior of Uie 
United States by Roudabush and Becker,^ They took 
many specimens of this flea during the year 1934 from 
rats shot on the dumping grounds of the city of Ames, 
Iowa. Next it was reported from the Middle West by 
Owen,* who found a dairy barn at the University of 
Minnesota Farm, St. Paul, heavily infested. The pres¬ 
ent writers now report the occurrence of this flea from 
two additional mid-western states, Illinois and Ohio. 

Among the fleas in the collection of tlie Illinois State 
Natural History Survey were found eleven females 
and six males of Xenopsylla cheopis, which were taken 
by M. D. Farrar at Urbana, Illinois, on December 1, 
1^7, in elevator refuse. The Ohio record is based 
ttpon three females and three males sent in for identi- 

^ t. Boudabuah and E. R. Becker, Soienoi;, 80: 97, 

• W* B* Oi^en, Parasitology, Zt : 612, 1986. 


fiention from Youngstown, Ohio. They were taken in 
an office on August 10, 1938, by E. A. Borglund, and 
were reported to be biting men and causing consider¬ 
able discomfort. 

Opinion has held tlmt this tropica] rat flea can not 
flourish in temperate climates. Its presence for years 
in large numbers in the warmer port cities of the 
United States without being recorded from the interior 
of our country would appear to have justified such a 
conclusion. However, being now known from four 
of our central states, Iowa, Minnesota, Illinois and 
Ohio, a revision of such an opinion appears to be 
necessary. There is a possibility that o more resistant 
race of this flea has been developed in some of our 
northoni ports, such as New York and Boston, and 
from there has spread to the Central States. 

H. E. Ewing 

Bureau or Entomology and 
Plant Quarantine, 

IT. 8. Department or Agriculture 

Irving Fox 

Iowa State College 

SCORPION STINGS 

I HAVE read with much interest the contribution by 
TI. L. Stahnke on Venomous Effects of Some 

Arizona Scorpions'’ in the issue of August 19. A brief 
account of personal experience may have interest. 

About 20 years ago I was stung on the top of my 
right foot, just at the base of the little too, at about 
10 oWock at night. A small red spot appeared and 
pain began promptly, increased in volume, and soon 
tlie entire foot seemed to ache. There was only slight 
swelling then or later. The pain gradually diminished 
during the following day. 

The most pronounced effect waa what appeared to 
be tt nervous reaction. As I naturally am a heavy 
sltH?per and was tired physically, I do not know what 
liappened during the night. The next morning, how¬ 
ever, the tips of my fingers, toes and ears and the point 
of my nose and my chin throbbed and twitched notice¬ 
ably. There was a slight itching sensation and also 
somewhat the same feeling tliat a foot has after being 
“asleep.” 

The twitching was a definite muscular reaction, and 
the extremities actually moved spasmodically. This 
continued during the first day but gradually diminished 
during the course of the second day after the stinging. 

After the attack, tlie scorpion retreated into a deep 
crevice in on unfinished portion of the room and could 
be seen but not captured. It appeared to be about 3i 
inches long. This occurred at the Federal Plant Indus¬ 
try Field Station near San Antonio, Texas. 

It should bo noted that I am markedly resistant to 
some poisons, 1 am practically immune from poison 
ivy infection, very resktant to local anesthetics and 
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hut litUe troubled by mosquitoes and fleas or flies. On 
the other hand, I am susceptible to nettle stings and 
very susceptible to *‘ehigger'^ bites if preventive treat¬ 
ments ax^ not employed. 1 have never been bitten by 
poisonous snakes, tarantulas or spiders, nor stung by 


bees or hornets, although prowling out of: doors most 
of my life. 

CABLsrroK B. Balzi 

Extension SEBVtcE, 

U. 8. Depaetment or AoEiounTUEE 


QUOTATIONS 


THE SCIENTIFIC MONTHLY AND THE 
AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

At the April, 1926, meeting of the executive com¬ 
mittee of the council of the American Association for 
the Advancement of Science, the editor and owner of 
Science offered under certain conditions to let the 
journal, which since 1900 had been the ofiftciai organ 
of the association, become its absolute property. The 
plan was approved by the executive committee, which 
unanimously voted ^^its sincere and hearty thanks to 
Dr. Cattell for his most generous offer.” The agree¬ 
ment was put in contractual form by Dr. Rosooe 
Pound, dean of the Harvard Law School, one of the 
distinguished fellows of the association, originally 
elected for his contributions to botany. The contract 
was executed by the owner of Science and Dr. Pupin, 
president of the association, and attested by Dr. Liv¬ 
ingston, permanent secretary, on July 28, 1925. It 
was approved by a unanimous vote of the council of 
the association on December 30, and a committee, con¬ 
sisting of Drs. Pupin, Kellogg and Livingston, was 
appointed to express to Dr. Cattell the appreciative 
thanks of the association. 

At the 'annual meeting of the association held in 
Atlantic City in December, 1936, a similar offer was 
made in regard to The ScietUific Monthly, which has 
been an official journal of the association since 1907 to 
the extent that it may be received by members in 
place of Science. The offer was referred to a sub¬ 
committee consisting of Professor Edwin G. Conklin, 
president of the association; Professor George D. 
Birkhoff, president-elect, and Professor Burton E. 
Livingston, formerly permanent secretary. This com- 
mittoe reported to the executive committee meeting in 
New York in April, 1937, as follows: 

The subcommittee is unanimously agreed that Dr. 
Cattell'fl proposal is a very generous one and that it will 
be of much present value to the association and may in 
the future become of still greater value. We, therefore, 
recommend that it be adopted with hearty thanks and 
that the President and Permanent Secretary of the Asso¬ 
ciation be authorized and directed to take such stops 
as may be necessary therefor ajod to enter into and td 
execute a contract for this transfer of The SeimHfic 
Monthly from its present owner to the America Assoelf^' 
tion for the Advancement of Science, in eonfonnity witjji* ^ 
the terms of the proposal of Dr, CatteU dated Doeemb^ ^ 


25, 1936, and that this action be reported to the council 
at the Bonvor meeting. We also wish to express to Dr. 
and Mrs. Cattell our sincere appreciation of their great 
and long-continued services to scientific organization, co¬ 
operation and progress. 

This report was unanimously approved by the ex¬ 
ecutive committee and was reported to the council at 
the Denver meeting. In view of this action it was de¬ 
cided last spring to let The Scientific Monthly be edited 
at the Washington office of the association, and Dr. F. 
B. Moulton, permanent secretary of the association, 
and the late Dr. Earl B. McKinley, member of the 
executive committee, agreed to join in the editorship, 
Ware Cattell remaining as associate editor. Manu¬ 
scripts and other editorial communications should now 
be sent to The Editors of The Scientific Monthly, 
Smithsonian Institution Building, Washington, D. C. 

The Scientific Monthly, then named The Popular 
Science Monthly, was established by J. W. Youxnans 
and the Arm of D. Appleton and Company in 1872. 
In its earlier years organic evolution and natural aeleo- 
tion excited controversy and wide public interest; the 
journal attained much influence and a relatively large 
circulation. The Appletous published in the United' 
States the works of many British men of science and 
were able to print in the Monthly articles by Darwin, 
Spencer, Huxl^, Tyndall and other leaders. After 
the death of the elder Youmans and the development 
of more technical wox^ in science the journal became 
unprofitable, having been conducted for a time at an 
annual loss of about $10,000. It was then sold to the 
present owner and editor. 

The transfer of the journal to the American Asso¬ 
ciation, combined With efficient editorship, should give 
the country a better journal of general scienee than 
it has ever before bad. It should greatly increase ttm 
membership of the association and have the eoopera* 
tion of an workers in science. There will be no obaoge 
in editorial policy, but an endeavor will be made to 
make the journal not only authoritative, as it"has 
always been, but of greater interest to those 
people who wish to follow the advances and share 
spirit of science^ the dominant factors in modern 
zation. 

The undertaking will be much more difficult ^ 

MolStinley, who was admirably fitted far 
^ a joiumal, such aa,.£baAeft#wi^^ 

;'tbe^; iU^faled: 
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germs in the upper air for his studies on the distri¬ 
bution of disease, was a disaster to science the mag¬ 
nitude of which can only be appreciated by those who 
have worke<] with him. He was dean of the Medical 
School of the George Washington University and was 
engaged in scientific work of originality and impor¬ 
tance. In addition to these engagements he devoted a 
considerable part of his time and unlimited energy 
to scientific organiisation. In recent years he has taken 


a leading part in the work of the American Aj^sq- 
ciation for the Advancement of Science and for it his 
loss is irreparable. As one of the editors of The 
Scientific Monthly ho would surely have had the use¬ 
fulness and the success that attended all his enter¬ 
prises. McKinley had genius for scientific research, 
organization and administration; most of all, for 
friendship. There is none like him, none, nor will be. 

J. McK. C. 


SOCIETIES AND MEETINGS 


THE SEMICENTENNIAL CELEBRATION OF 
THE AMERICAN MATHEMATICAL 
SOCIETY 

In recognition of the fiftieth anniversary of its 
founding as the New York Mathematical Society, the 
American Mathematical Society aiTung(*d for its sum¬ 
mer meeting this year not only a scientific program of 
unusual interest, but a jubilee celebration of signifi¬ 
cance. The raeetingpa were held from September 6 to 9, 
at Columbia University. 

Preceded by seven se(*tional meetings, at whicli over 
one hundred research papers were cominunicateil, the 
scientific part of the anniversary observance consisted 
of ten invited addresses reviewing aspects of the devel¬ 
opment of niatheniatics during the past fifty years and 
pointing out some of the indications for progress in 
the future. The speakers and their topics were as fol¬ 
lows : 

R. C. Archibald, Brown University, ** History of the 
American Mathoraatlcal Society, 1888-1938.^* 

G. D. Birkhoff, Harvard University, Fifty Years of 
American Mathematics.' * 

E. T. Bel], California Institute of Technology, ** Fifty 
Years of Algebra in Amoriea, 1888-1938.'^ 

G. C, Evans, University of Califoniia, ‘‘Dirichlet Prob¬ 
lems. '' 

E. J. MeShanc, University of Virginia, Recent Devel¬ 
opments in the Calculus of Variations," 

J. F. Ritt, Columbia University, "Algebraic Aspects of 
the Theory of Differential Equations." 

J. L. Syngo, University of Toronto, " Ilydrodynamicnl 
Stability." 

T. Y. Thomas, University of California at Los Angelos, 
* * Recent Trends in Geometry. *' (Bead by Mr. J. P, Daly, 
of Princeton University.) 

Norbert Wiener, Massachusetts Institute of Technology, 
^ ' The Historical Background of Harmonic Analysis. *' 

R. Ij, Wilder, University of Michigan, "The Sphere in 
Topology.' * * 

These addresses, except that by Professor Archibald, 
have been published by the society under the title of 
'^Smnioenteunial Addresses,” as Volume II of its Semi- 
ci^tennial Publications. Volume I is a history of the 


society written by Professor Archibald and containing 
in greatly amjilified form the material of liis lecture. 
The fact that these volumes were in print ami ready 
for distribution at the time of the meeting added not a 
little to the import of the addresses as part of an 
anniversary celebratiot). 

Several scientific cxln'bits dealing with the history, 
teaching and applications of mathematics were fu- 
ranged by Columbia University and members of its 
faculty; those also added gn^atly to the celebration. 

The features of the m<M3ting more closely related to 
the jubilee* were introduced by a reception t<*ndored by 
Columbia University to the visiting mathematicians, 
who were received by President and Mrs. Nicholas 
Murray Butler. Immediately following the reception, 
a eonvocation of the society was held, at which dele- 
gate.s from sister organizations wore ijitroduced, and 
letters of greeting and felicitation presented. This 
gathering also afforded an oeeasion l‘or the society to 
voice its gratitude to Columbia University for its lios- 
pitality and patronage during the half-century, for the 
American Mathemati<‘al Society was founded at 
Columbia, by Columbia men; over half of its regular 
meetings have b(*en in Columbia Imlls; and its office 
and library have been hou.scd in Columbia buildings. 
Professor Rudolph lil. Langcr, of the University of 
Wisconsin, vicc-i>residGnt of the society, delivered a 
brief address of appreciation on behalf of the society 
for what it had rectuved from Columbia (in the words 
of Professor Langer) “the worthiest and sublimest of 
gifts ... a portion of herself.” Following this, Pro¬ 
fessor Langer presented to President Butler a copy of 
the address, beautifully printed on French hand-made 
paper, and a copy of each of the two volumes of the 
Semicentennial Publications, specially bound in brown 
pigskin and bearing a suitable dedicatory inscription. 
President Butler responded in a noteworthy address. 

The most outstanding feature of the celebration, 
however,, was surely the ^^Birthday Dinner,” at which 
the society delighted to honor its founder, Professor 
Thomas Scott Fiske, of Columbia University. It must 
indeed be almost unique in the annals of scientific 
organisatipus for a society to be able to honor ita 



430 


scimcs- 


Tot. sa; a28a 


founder in person at its jubilee. To him was presented 
an illuminated testimonial containing a greeting of 
appreciation and affection, prepared by order of the 
society and signed by the president and secretary. 
There was presented to Miss Natalie P, Fiske, daughter 
of Professor Fiske, and to tlie society bronze replicas 
of a sculptured bas-relief portrait of Professor Fiske, 
done by the young Philadelphia sculptor, Mr, George 
John Sklaar, of the faculty of the New Jersey Colh’ge 
for Women. A group of mathematicians who had been 
associated with Professor Fiske in the work of the 
College Entrance Examination Board presented to the 
society a portrait of Professor Fiske y)amted by Mrs, 
11. E. Ogden Campbell. Professor Fiske spoke in 
reminiscent vein of interesting events in the early days 
of the organization. 

As a fitting climax to this central event of the cele¬ 
bration, letttus addressed to Professor R. G. D. Rich¬ 
ardson, secretary of the society, were read from Presi¬ 
dent Franklin D. Roosevelt and Prime Minister W. L. 
Mackenzie l^ing, of the Dominion of Canada, for the 
American Mathematical Society extends north of the 
border. The emphasis reflected in these letters may 
well be gratifying to all scientists. They are as fol¬ 
lows : 

From Prnsident FranMin D. Eooacvdt: 

Please extend my greetings to the American Mathemati¬ 
cal Society on the occasion of tlie ctdebrution of its fiftieth 
anniversary. I trust that genuine satisfaction will come 
to its members as they contemplate the contribution which 
tho Society has made during the half century of its exis¬ 
tence. 

It is somotimos difficult to comprehend the values accru¬ 


ing to society from mathematics. It k deeply rooted' la 
social progress as a large part of the technologieal advance 
made in recent centurios would have been impossible had 
it not boon for the constant refinement of the essential 
tool of technology—mathematics. Social sciences also 
owe a large debt to mathematics. Future advances in 
the social sciences will be largely dependent upon mathe^ 
matical treatment of thoir data. 

I congratulate the members of the American Mathe¬ 
matical Bocioty on the important contributions which 
matheumtics has already made. 1 trust that the yean 
ahead will find mathematicians making significant contri- 
bntlons, ns in the past. 

From Prime Minister W. L. Maokemie King: 

I shall be pleased if you will extend to the American 
Mathematical Society, on the celebration of the fiftieth 
anniversary of its inception, my grootings and warm con¬ 
gratulations upon attaining this significant anniversary. 

It is well that wc should rofiect, on occasions such as 
this, on the extent to which the learned societies of this 
continent have contributed to the strength and substance 
of our national and international life. The work of the 
American Mathematical Society fills a distinguished place 
among those academic fellowships which have done so 
much to keep alive, in onr institutions of learning, that 
integrity of thought W'hich is one of the proudest of our 
common traditions. 

It is my hope that the deliberations of the Society ^s 
Jubilee Meeting will be attended by much good fellow- 
sliip and a lively appreciation of the binding character 
of the academic fraternity which has so long and so 
happily prevailed between our two countries. 

Albebt E. Mebsoi, Jb. 

New Jerbet CoLLEas roR Women, 

New Brunswick, N. J. 


SPECIAL 

REPULSIVE FORCES BETWEEN CHARGED 
SURFACES IN WATER, AND THE CAUSE 
OF THE JONES-RAY EFFECT 

Consider a plane surface of potential F which 
bounds a semi-infinite volume of a dilute salt solution 
of potential 0. Taking the salt to be of the univalent 
type, such as KCl and applying tJie Poisson and Boltz¬ 
mann eiiuntions, the potential distribution must satisfy 
the equation 
d^V 

4;tn«(e/X>) [exp {Ve/hT) - exp (- Fe/fcT) (1) 

where Wq is the number of ions (of each sign) per unit 
volume in the solution in regions where F = 0. 

Lot us put 

r\^^Ve/lcT ( 15 ) 

and 

( 3 ) 

where \ the value of l/*c in the Dcbye-Hiickoi theory, 
is given by 
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V = (4) 

Eq. (1) then becomes 

= (5) 

In the Debye-Hiickel theory it is assumed that *1 
is so small that e’? can bo replaced by 1 + q. We 'Wish, 
however, to apply Eq. (5) to two parallel plates whi^ 
are separated by the distance b but are so close to* 
gether and are so highly positively charged that 
q >> 1, everywhere between tiie plates. The Debye- 
Hiickel approximation therefore can not be used, but 
instead, wo can neglect e“’»in Eq. (6), since it is smaB 
compared to L 

Integration gives 

6 n 2 exp(- niif/2) tan-*[exp*(T) - t,^) -1]^ 0) 

where Ujf is the minimiun value of tj which atf, 

the plane half way between the plates and ^ 
the distance froni this median plane. H % ahd li ^ 

the TftltteB of tl and « at the surfabe 
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we talce tfae eajM» that the plates are so highly charged 
^that fh >> ^ir then £q. (6) becomes 

6, =jiexp(-n3,/2) -2exp(-Tii/^) 
where the term containing tii is very small compared 
to lhat which contains ilif. 

Mepulsive i^’orcefs Between Plates: The plates are 
acted upon by forces of two kinds; A pressure nkT 
due to the negative ions and a negative pressure or 
pull due to electric field E; the sum of the two must 
bo constant for all values of 0 in the space between the 
plates. At the median plane we see from the sym¬ 
metry that E -■ 0 and therefore the force acting x>or unit 
^ area on the plates is the pressure p^n^ghT where n^ 
is the concentration of negative ions at the median 
piano. 

The value of »j|^ can be calculated from Ujr by the 
Boltmann equation. To obtain the net pressure be¬ 
tween the plates we should subtract the pressure 2nokT 
which acts on the other side of each plate, giving 

p=:nolcr(oip Ujif-2) (8) 

Since, however, we are taking at present only the case 
where Ui >> 1 we can neglect the 2 in the 

parenthesis in Eq. (8) and the last term of Eq. (7) 
and so from Eqs. (7), (8) and (3), placing a;i = h/2, 
we obtain 

pz:f^kT(2jlVby (9) 

We can now eliminate ^ by Eq. (4): 

P’-: (jt/2)l)(hT/eby (10) 

This gives the repulsive force between two planes 
^ with high charges of similar sign when they are sepa¬ 
rated by a distance which is small compared to 2^. 
It is interesting to note that this limiting expression 
does not contain the potential of the plates, the con¬ 
centration of the electrolyte or any other adjustable 
f parameter. The force varies inversely as the square 
of the distance between the plates. To determine its 
numerical magnitude let us place D^Sl (the dielectric 
constant of water at 20° C), T == 293° K and so obtain 
p^8.90xl0“Vft*dyi»««/cm*' (11) 

Thus, when the surfaces are at a distance of 10* cm 
(Ij*) the repulsive force is 89 dynes cm“®. 

This repulsive force, which involves no new mecha- 
tiiflih, together with attractive Coulomb forces, is found 
to be of just the right magnitude to account for the 
fomatum of tactoids and unipolar coacervates (which 
the spontaneous separation of certain colloidal 
^qpltttionfl into two liquid phasee).^ 

Aepulaton Between a Plate and an Air-Water Inter- 
fa^: The same pressure p, which aets according to Eq. 
(10) between two plates separated by the distance 6, 
ateo act between a mngle plate and an air-water 
at a distance 6/2, for in both cases at a dis- 

^ soCB to appear in the JawmiA at 


tonce b/2 from the plate the boundary condition 
du/d0 = O is fulfilled. If then a highly charged 
((-potential) plate held vertically is partly raised out 
of a dilute water solution of on electrolyte, the water 
should drain off until a limiting thickness t is reached, 
where t will vary with the height h above the water 
surface. In the liquid of the film when equilibrium 
has been reached there will be a pressure 

( 12 ) 

if the pressure at the free hori/.ontal surface in zero. 
Here P is the density and g the acceleration of gravity. 

The surface of the water film is acted on by this 
negative pressure and by the positive outward pressure 
p given by Eq. (10), and these two forces must be 
equal. Eliminating p between Eqs. (10) and (12), we 
find that the film thickness is 

t ^ (JcT/e) (nD/Spgh)% = 1.52 x lO-V^'A cm (13) 
if we take D = 81, T = 293° K, P = 1, ^ = 980. Thus at 
a height of 10 cm above the horizontal water surface 
the film of water should have a thickness of 480 A. 

Experiments are under way to measure the thickness 
of such films on barium stearate multilayers of critical 
thickness, which have been made hydrophilic by con¬ 
ditioning in thorium nitrate and sodium silicate. Be¬ 
cause of the negative pi^essure in the water in these 
films, the vapor pressure of the water must be lowered, 
but calculation shows that an elevation of temperature 
of only 0.001° C would decrease t from 480 A to 
165 A. To obtain data for a quantitative test of Eq. 
(13) it will be necessary to have good temperature 
control. 

Water Films on the Walls of Capillaries: In a capil¬ 
lary tube of radius r in presence of saturated water 
vapor, thei'c will also be a water film. 

Because of the curvature (one half that of a sphere 
of equal radius) the surface tension y exerts a force 
or pressure y/r on the surface of the film that acts 
in the same direction as that given by Eq. (10). Thus 
in place of Eq. (13) we have 

Ar=: {kT/e)[nD/H{pgh-y/r) (14) 

Surface Tensions of Dilute Salt Solutions: Jones 
and Bay,* by developing an extremely accurate differ¬ 
ential method for measuring relative surface tensions, 
have found an extraordinary effect by which very low 
conoentratioxLS of salts appear to decrease tlio surface 
tension of water. The effect occurs only at molar con¬ 
centrations (of KCl) below about 8xl0~* and the 
maximum decrease amounts to about 0.015 dyne cm^^ 
The theory outlined above which led to Eq. (14) 
seems to offer a simple explanation of the Joncs-Ray 
effect. A Water film on the wall of the capillary has 
the effect of decreasing the effective radius so that 
the solution rises to a greater height than if such a 

aQriimeU Jones and W. A. Bay, lour. Am. Chem, Boo,, 
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film were not present. The film disappears at higher 
salt concentrations because the charge (C-potontial) be¬ 
comes less (or ^ becomes comparable to Ar), and thus 
the capillary rise hg decreases find produces an ap¬ 
parent decrease in surface tension. 

If we measure the capillary rise in a tube of radius r 
whose walls are covered by a water film of thickness 
Ar the surface tension of the water should bo calcu¬ 
lated by 

y-ipgh{r’-^r). (15) 

Jones and Ray, however, calculated their .surface ten¬ 
sion by the equation 

(Hi) 

The value of Ar can be calculated by Kfi* (14) by in¬ 
serting y/r~ pgh/2j so that we have 

Ar = (JcT/2e) ijU>/pgh) M t. 2.1 f. x 10 (17) 

According to this interpretation the value.s of y^^ at 
low (concentrations are higher than the true surface 
tension of water by an amount: 

yjii-y^ (fcT/4c) {xl^pgh)Vi:z Q.0\07h% (18) 

-Jones and liny in all their experiments used a single 
caj[>illary of radius r = 0.01361 cm, and the capillary 
rise was ?i=:10.8 cm. According to Eq. (18) the in¬ 
crement yjjt-y sliould have been 0.035 dyne cnr’. 
This is (tf the same order of magjiitude as tlie ap¬ 
parent decrease in surl’ace tension of 0.015 dyne enr^ 
which they observed at concentrations below 10 ^ Jf. 

The values of Ar and Ay given by Eqs, (17) and 
(18) have been based on the assumptions that Ar << X. 
and r\i >> >> 1. When these conditions ai*e not 

fulfilled, Ar and Ay will have lower values. 

In the following table the values of X. are given for 
various assumed concentrations between 10 •*’ and 
M as calculated from Eq. (4). The next column con¬ 
tains values of Ay from a curve plotted from data of 
Jones and Ray for KCl. Prom these wc can calculate 
values of Ar which would account for these values of 
Ay. The last column gives tIj/ as calculated from Eq. 
(8) by inserting p--p^/i/2 - 5300 dynes cnr®. The 
values of X. decrease far below the maximum value of 
Ar (280 A), but Ar decreases loo, bo that in all cases 
the condition Ar < < X is approximately fulfilled. Tlie 
reason that Ar nev*u' rises as Ingh as 650 A, which is 
given by Eq. (17), is that the condition >> is 
not fulfilled at the lowest concentrations, 

TAnLK I 

CALeULATIONB BaHED ON THE StJUEACE TbNBION DaTA OF 

Ja.N'Kft AND Kay for KCl 


Molar 

concentration 

1 

yj«-Y ■ 
dyne cm-^ 

Ar 

ohs 


0.0010 ... 

97 A 

0.000 


0.46 

.ooor» ... 

. 137 

.0014 

20 A 

0,65 

.0003 .., 

. 178 

.0065 

122 

0.82 

.0002 . .. 

. 217 

.009 

174 

1.01 

.0001 .. . 

. 307 

.012 

230 

1.36 

10“. 

. 970 

.015 

280 

8.15 


Th« ^-potentials determined by the eleotrie mobility 
of particles of glass and quarta^ are negative and ar<y 
of the order of 60 to 100 millivolts at concentrations 
of about 10 ° to 10 ® M and decrease rapidly as the 
concentration rises from 10“^ to 10"^ M. The highest 
values of calculated by Eq. (2) from these potentials 
thus range from 2 to 4. The marked decrease in 
to low values shown in Table I as the concentration 
increases is probably the cause of the decreases in Ar 
and Ay at higher concentrations. 

These roiigli calculations show that the Jones-Ray 
effect can be adequately explained on the basis of a 
water film held on the surface of the capillary tube by. 
electric charges bound by the quartz:. 

The present paper is merely preliminary. It has 
been possible to obtain a complete integration of Eq. 
(5) in terms of elliptic functions. Some calculations 
have shown that by ai>plying these exact expressions 
to the experimental data of .Jones and Ray it is pos¬ 
sible to cjilculatc the potential of the quartz surface 
at each concenti’ation. These potentials arc reasonable 
and vaiy with the concentration in the manner shown 
by mobility experiments. 

.Fuiiher experiments should make it pos-sible to check 
this suggested theory. For example, we sec by Eq. 
(18) that Ay, which does not re))resent a true change 
in surface tension, should vary in proportion to or 
r \ The addition of thorium nitrate in concentration 
of 10 ^ ikf brings the t-potential of glass to about zero.'^* 
This sJjouJd eliminate tlie Jones-Ray effect. If solu¬ 
tions of proteins are passed through the capillary and 
this is then carefully washed, the t-potential can be^ 
made to vary through wide ranges, depending on the 
choice of protein, and the pll of the solution. This 
should cttuflc marked variations in the Jones-Ray effect. 

Ikving Lakgmuir -«* 

GKNJaiAn ELKCn^RIO COMPANY, 

Kchkneotady, N, Y. 

THE EFFECTS OF AGE AND ESTROGEN ON 

THE STROMA OF VAGINA, CERVIX AND 
UTERUS IN THE MOUSE’ 

Unueh normal conditions an increase in the amount 
of collagen in the stroma of vagina, cervix and uterus 
of mice begins in the first few weeks of life and from 
then on progresses more definitely in older mice, espe¬ 
cially after cessation of the sexually active period. 
However, on the whole the differences found at differ¬ 
ent age periods are relatively not great as compared 
with those experimentally produced through the ad- 

8 H. A. Abramson, ‘‘Eleotrokiuetic Phenomena,” Chem¬ 
ical Catalog Company, New York, 1934. Bee pp. 

1 These investigations wore carried out with the (iid of 
grants from the International Oane^Nt Eoeoureh FoUndai 
tion and from the Committee on Beeeareh ih Ihvdoerittoi- 
ogy of the National Eeaeareh CounciL 
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ministration of estrogen, Injections of estrogen 
extending over long periods inoreases the amount of 
^roos^jyaline material which is deposited in the 
stroma; this increase is the greater, the larger the 
amounts of estrogen injected at each period and the 
longer it is continued. If very large doses of estrogen 
(100 or more rat units in oil) are injected weekly, large 
amounts of a hyaline substance are deposited, which 
act as foreign bodies and cause the formation of epi¬ 
thelioid and giant cells and nn ingrowth of connective 
tissue. Tims an organisation of this substance is at¬ 
tempted, which is interrupted, however, by renewed 
^deposition of this hyaline matexial. In certain places 
solution processes seem to he associated with the 
hyalinization of the connective? tissue and non-striated 
muscle layers. No definite statement can be made at 
present as to the chemical nature of this substance and 
its possible relation to a plasma constituent, except that 
it is not amyloid. 

A hormone, estrf>g<!n, may affect therefore the stroma 
of various organs in two opposite directions: By in¬ 
ducing growth processes iir the epithelial structures 
and perhaps also by definite changes in the circulation 
it may cause an activation of the stroma and a diminu¬ 
tion in the amount of ftbrou.s-hyaline material in 
various tissues; this stfoms to occur also in uterus and 
vagina under certain conditions. But if very large 
doses of this hormone are administered over long 
periods of time, the opposite effect may bo obtained, 
namely, a very intense fibrosis and hyalinization of 
^the stroma which may induce abnormal reactions in the 
surrounding tissue. In this way it seems to be possible 
to accelerate and intensify very much some of the old 
age changes in certtiin organs. 

Leo Loer 

- V. Sdntzefk 

K. L. BtiKNs 

LaBOHATOHV of RESBAftCH PaTHOLOGT, 

OacAE Johnson Institute, 

WASHmOTON UNiVBKSITT 

School or Medicine, 

St. Louis 

THE EFFECTS OF AGE AND HORMONES ON 
THE STROMA OF THYROID AND 
MAMMARY GLAND IN THE 
GUINEA PIG^ 

It is oBSumed that one of the changes characteristic 
of old age in higher organisms consists in an increase 
and condensation of the collagen in the stroma of 
Various organs and that such changes may reduce the 
metabolic activities of sensitive tissues. We have 
begun* tiiereforo, a study of the changes which take 

i These inve«t%ations were carried out with the aid of 
from the lutenmtional Cancer Iteseareh Foundation 
and from the Committee on Research in Endocrinology of 
the National Eeseurch Council, 


place in the stroma at different age periods, as well as 
of the effect of various hormones on this tissue. 

(1) In the thyroid gland of guinea pigs at about 
the time of birth the amount and density of the stroma 
are relatively slight. From then on a constant increase 
in the amount of fibrous tissue takes place, especially 
around the arteries, but lees about the veins and least 
around the lymph vessels. This increase is already 
considerable in young, sexually immature female guinea 
pigs weighing about 180 grams; it increases still more 
in older guinea pigs, although in individual eases cer¬ 
tain variations occur in this respect. Growth end func¬ 
tional stimulation of the thyroid gland by the stimulat¬ 
ing hormone of the anterior piiuit,uiy gland causes j» 
partial loosening of the stroma, owing to increased 
transudation from the blood vessels. However this 
does not, us a rule, cause a noticeable loosening of the 
dense fibrous tissue directly surrounding the arteries. 

(2) In the mammary gland and in the surrounding 
fat tissue chang(?s occur similar to those observed in 
the thyroid gland of young and adult guinea pigs; but 
here much dense fibrous tissue develops, not only 
around the blood vessels, but also around the larger 
duets. There is less fibrous tissue around the end ducts 
and acini, which function and grow actively; however, 
a complete parallelism between the amount and density 
of the stroma in thyroid and mammary gland does not 
exist because of the differences in functional and 
growth changes and other more accidental factors in 
these organs. 

In the mammaly gland'a Iransformation of the 
dense fibrous-hyaline into loose fibroblastic, fibrillar 
stroma can be readily accomplished under the influence 
of hormones wliich stimulate tlie growth of the mam¬ 
mary gland tissue. Implantations of pieces of cattle 
anterior pituitary gland previously treated with for¬ 
malin or with urea and glycerin are very efiBcient for 
this purpose; they cause maturation of ovarian fol¬ 
licles and the discharge of oestrogen into the circula¬ 
tion. Accompanying the growth processes in the 
epithelium of the mammary gland a marked stimula¬ 
tion of the surrounding stroma occurs, leading to 
mitotic proliferation and amoeboid movement of fibro¬ 
blasts. They readily change the dense fibrous tissue 
around the ducts into a loose and much more permeable 
fibrillar, cellular stroma. These effects begin around 
the glandular structures, but they may extend from 
there with gradually diminishing intensity also to the 
adjoining fibrous-hyaline material around arteries and 
to the fibrous-hyaline bonds in the fat tissue. Thk 
condition suggests the action of hormone-like contact 
substances >frbich are given off by the active gland 
structures and which then diffuse for a certain distance 
into the neighboring stroma. Such a conception would 
agree with our earlier conclusion that contact sub¬ 
stances might be responsible for growth and move- 
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ments of previously i?esfcing cells sun^tmdiug actiVie 
cells or tissues. While in the mummary gland hor¬ 
mones in all probability affect the stroma only indi¬ 
rectly by way of the glandular structures, a hormone 
given off by the corpus lute.um is able to exert a direct 
growth-stimulating effect on tlie uterine stroma. 

We may then conclude tliat an increase in amount 
and density of stroma elements in certain organs begins 
very early in life and progresses steadily from then 
on, and that hormones may counteract this effect by 
loosening the stroma in three different ways, namely: 
(1) by their effect on the circulation; (2) by their 
stimulating action on epithelial parenchyma and (3) 
by a direct effect on the stroma. These observations 
suggest that the fibrosis and hyalinixation of the stroma 
which uccura with advancing age may perhaps be 
reversible under the influence of hormones, at least in 
cerfain instances, 

Lko 1x)EB 
R. M, Simpson 

Laboratory or Reskarcii PATHonooY, 

Oscar Johnson Institute, 

Washington University 
BonooL OF Medicine, 

8t, Louis 

AN ADRENALINE-LIKE SUBSTANCE 
IN POSTGANGLIONIC SYMPA¬ 
THETIC FIBERS 

By using bicarbonate-free Ringer's solution con¬ 
taining pliysostigmine (1;, 60,000) extracts were made 
from different nerves of the cat, dog, rabbit and frog. 
The extracts were dialyzed against physostigmine- 
Ringer's solution by the method of Loewi.^ After 
four hours the dialysate was tested on isolated hearts 
of frogs, according to the method of Straub, Control 
experiments were made with the other acetylcholine 
extraction methods (acid alcohol, trichloracetic acid 
and heating) and were tested on the frog heart, rectus 
abdominis of the frog and the back muscle of the leiich. 

Extracts of various nerves (vagus and sympathetic 
of the neck, sciatic, phrenic, optic, thoracic sympa¬ 
thetic chain and superior cervical ganglion) contain 
different amounts of acetylcholine. 

Prcganglionically denervated superior cervical gan¬ 
glia (with the postganglionic flbers) of the cat and 
rabbit, one to two weeks after operation, no longer con¬ 
tain acetylcholine, but an adrenaline-like substance 
having positive inotropic and chronotropic effects on 
the frog heart. In cats and dogs the ventral esopha¬ 
geal branches of the vagi were cut below tlie dia¬ 
phragm. After two weeks the postganglionic sympa¬ 
thetic fibers along the superior mesenteric artery were 
extracted and were found to contain no acetylcholine 
but an adrenalinc-likc subBtance. 

lO, Loewi, Pfiil(jer*s Arch., 227: S04, 1986. 


If eaftfacts of mixed nerves were made udth VHAx* 
bonate-free Ringer's solution without physewtigmine,^ 
acetylcholine was totally eliminated and only the ad¬ 
renaline-like substance was present. 

These experiments showed that from all the nerves 
examined which contain postganglionic sympathetic 
flbers un adrenoline-like substance can be extracted. 
The vagus fibers of the dog, but not of the cat, con¬ 
tain this substance. Evidence of its presence was 
found in extracts from the cervical sympathetic 
ganglia and their fibers, from the sciatic, from the 
superior mesenteric plexus and ganglion, but not from 
the phrenic nerve. 

This adrenaline-like substance passes easily Uirough 
a dialysis membrane (Cellophane), is oxidizable and 
is destroyed by ashing or simple heating to near the 
boiling point for a few minutes. It has positive ino¬ 
tropic and chronotropic effects on a hypodynamic frog 
heart, which are abolished by ergotoxinc. The Bub- 
stanco has a positive action on the blood pressure of 
the cat (adrenals bgated). The substance has proper¬ 
ties similar to sympathin and adrenaline. On the^ 
assumption that it is sympathin the highest content 
was found in the superior mesenteric plexus of the 
cat (about 4 to 6 y per gram of nerve). The amount 
from the superior meflenierie plexus of one cat is 
enough to cause, when intravenously injected, a rise 
of 20 mm Hg. in the blood pressure of another cat. 
This action on the cat's blood pressure provides the 
possibility of studying the properties of sympathin 
mon? completely in further experiments. 

K. LissXk, 

Fellow of the Rockefeller Foundation 
Dkvartment or PHTSioiiOav, 

Harvard Medical School 
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Vacuolation a factor in the division of animal cells: 
H. Y." Wilson. DiviBiou of the animal coll is uaualiy 
Uoacribed aa brought about through the activity of an 
outer denser layer, the octoplnamie layer, which by n 
process of constriction or in some other way cuts the mass 
in two. This idea irresistibly comes into the mind as we 
observe the segmentation of living eggs. Only a part, 
however, can, be learned from such observation. The 
interior must be soon and sections become necessary. 
Sections through early stages in the segmentation of fish 
eggs (shad, sea bass) and of the small holoblastic egg 
of a gephyrean worm (Thalassema) all show the follow¬ 
ing points, (1) The coils are not complete in the sense 
that each shall have an ectoplasmic layer of its own. 
Adjoining colls are separated only by single partition 
walls, tho partition being common to the two cells. (2) 
A cell may enter upon division before it is completely 
separated by a partition from its sister coll. (3) A 
partition wall is foreshadowed by an arrangement of 
vaekoles which in sections appears as a row, (4) The 
patrMtilim itself appeal's piecemeal and is vory often ob¬ 


servable in the interior of the mass when it has not yet 
formed at the surface. (5) Tho pieces of the developing 
partition bear such relations to the vacuoles as to force 
the conclusion that they are formed as lateral thickenings 
of the vacuolar walls, the thickened areas uniting and the 
vacuoles eventually disappearing. 

Can mitochondria be used to identify mammalian germ 
veils?: G»0. T* Haroitt (introduced by H, V, Wilson), 
There are two main views regarding tho functional germ 
colls of mominalH: (1) These are all direct descendants 
(»f primordial germ cells arising in the early embryo; 
(2) while embryonic germ cells arc present, they usually 
degenerate and tho functional germ cells arise secondarily 
from the germinal epithelium of the gonad, either in the 
immature or adult animal or in both. It has frequently 
been stated that evidence of tho first view is furnished 
by the form of the mitochondria, germ oells possossing 
granular mitochondria and all other eella filamentous or 
rod-shaped mitochondria. Post-natid stages of male and 
female rats have boon studied to test the latter claim. 
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III th^ geixninal opithtiHum, follicio cpUa, 

fibroblant ealls and tbe epithelium of Fallopian -tube and 
uterus cliaracteristicallj' have filamentous mitochondria* 
Oocytes near the germinal epithelium and in Iho cortex 
of the ovary have rodshaped mitochondria; tho ova in 
primary follicles either short rods or granules or both; 
ova in Graafian follicles finely granular mitochondria; 
corpora lutea and atretica mostly granules and some short 
rods. As the ovum grows, tlie few rod mitochondria are 
gradually replaced by fine granules which become more 
numerous. Tbe number and form of mitochondria would 
seom to be indicative raUior of activity than of cell 
specificity^ ospocially as the original filamentous mito¬ 
chondria of tbe foUiclo colls become transformed into 
granules as the corpus hi team develops and bocoines 
active. The germ cells of the male follow^ a difTereiit 
course. Up to 21 days post partum the large colls of the 
seminiferous cords, usually designated as primordial germ 
cells, typically contain large granular mitochondria, and 
such cells divide raitotically during this period. Other 
cells of the cords have filamentous mitochondria. After 
21 days the usual cell geiiorations of the spermatogenotic 
cycle begin to develop. From this time granular mito¬ 
chondria are rarely seen, but all the cells of the seminif¬ 
erous tubuhis, whether germ colls or Sertoli cells, are 
possessed of rod-shaped mitochondria, either straight, or 
in rings and loops. Reports on various adult mammals 
filiow that the mitochondrial content may change in 
amount and form during the spermatogonetie cycle; and 
observations on several mammals indicates that they do 
not all agree in tho mitochondrial form at- different phases 
of germ-ccII history. It would scorn, therefore, that tho 
form of the mitochondria can not safely be used to dis¬ 
tinguish germ cells from other cells. 

Studies on fragments of centrifuged Nereis eggs: 
UoNALP P, (-osTKhLo (introduced by H. V. Wilson). 
When the unfcrtxlissed eggs of Nereis Umbata arc cen¬ 
trifuged at 6(1,000 times gravity for GO to 80 minutes, 
the interior protoplasm becomes stratified and the eggs 
are elongated into a dumb bell form. l>uo to their sliapo, 
the eggs usually orient in tho centrifuge with the polar 
axis perpendicular to the axis of centrifuging. Kgg frag¬ 
ments Avere obtained by cutting the dumb-boJls, after 
removal from the centrifuge, by hand with micro-needles. 
Three types of cuts were made: “upper,’* across tho 
neck of the dumb-bell; “lower,” across the lower edge 
of the yolk zone; and “intermediate,” through the yolk 
zone. The ciintripotal fragment contains the germinal 
Vesicle, and its cytoplasmic constituents differ from those 
of the centrifugal fragment. Upon insemination, either 
fragment or both may be octivatod. While activated 
eontripetJil fragments usually e,leave, tho c-ontrifugal frag¬ 
ments rievtjr do so. The centripetal fragments produced 
by tho “upper” cut rarely develop into larvae bearing 
prolot roe Ital cilia, although they may attain a sufiicientiy 
advanced mnlticellular condition. Ciliated lanao develop 
frequently from the ”lower” centripetal fragments, loss 
frequently from tho “interroodint-e” centripetal frag¬ 
ments. These experiments indioftto that some substance 
in tho centripetal hemisphere, probably derived from the 
germinal vesicle, is essential for development; and that 


materials near or below the •neck of tlie dumb-bell 0# tho ' 
centrifuged Nereis egg are essential for the develapmoat 
of a larva bearing prototrochal cilia, 

Experiments on the relation of nutrition to the cowpo- 
sition of the body and the length of life: H. C, Sitkemak, 
II. L. CAWPBEt^n and C. S. LA»rroftO, The infiuence of 
food beeomos more apparent when tbe experiments are 
continued beyond a single generation. In second (or 
later) generations the calcium content of the body is 
found to differ widely throughout the period of most 
rapid growth and moosurably also in the fully developed 
adult, -according as tho calcium content of the family 
food supply is only slightly above tho level of minimal 
adequacy or is consixlerably higher. Adult vitality and 
length of life also average liiglmr in tbe families whose 
food supplies contain liberal rather than low margins of 
surplus of calcium above tho merely adequate level. 
Experiments with reference to tho relation of the level 
of intake of vitamin A (proportion of bnttorfat in the 
diet) upon growth, length of life and vitality of offspring 
will also be discussed briofiy. 

Ni<?o<mo acid in the treatment of canine black tongue 
and human pellagra: David T. Smith and Busan Gower 
Smith (introduced by Win. dcB. MacNider). In Sep¬ 
tember, 1937, Elvehjem, Madden, Strong and Woolley, 
of the University of Wisconsin, published their prelimi¬ 
nary report that nicotinic acid cures canine black tongue. 
By December, 1937, their results had boon confirmed by 
Street and Cowgill, of Yale, and Dann, of Duke. This 
was followed by a more extensive study by Smith, Mar- 
golis and Margolis (1938) of Duke and Sobroll, Onslott, 
Fraser and Daft (1938) of tho U. 8. Public Health Ser¬ 
vice. Smith, Margolis and Margolis showed that the 
vitamin pot<?ricy of nicotinic acid is not Injured by auto¬ 
claving at K) pounds pressuro for six hours. Recent 
work by tho same investigators at Duke hi«t shown that 
a dose of 0.1 mg per kilogram, given daUy for 10 days^ 
fails to cure blacktongue, 0*2 mg per kilogram is slowly 
effective, but 0.6 mg per kilogram gives rax>id and dra¬ 
matic cures. Doses of lO.O mg i>er kilogram were no 
more effective than 0.5 mg. The Qoldberger blacktongue- 
produeiug diet is primarily deficient In the pellagra- 
preventing factor, but is partially deficient in thiamin 
chloride (Bj) and riboflavin. Sebrell, Hunt and Onatott; 
Zimmerman, Cowgill and Fox (1937) observed tho ribo¬ 
flavin deficiency and Margolis, Margolis and Smiths at 
Duke the lb deficiency. Nicotinic acid cures the primary 
deficiency and gives as good results as liver or yeast with 
tho first two consecutive attacks of blacktongue. After the 
third attack the oral lesions are cured, but the aninuile do 
not gain weight. If the secondnoT^ deficioncies are cor¬ 
rected by giving and riboflavin along with the nicotinic 
acid dogs can be maintained in good condition for aa long 
as 12 months. Pyridine B—carboxylic acid diethylamide 
(Ooraminfl) cures blacktongue ut levels of fi to 10 mg per 
kilogram. Although larger dosos are required it has the 
advantagi^ of being less toxic and will protect the 
from a new attack'for much longer than the marlrnwh do^ 

1 Detailed accounts of the blaciktonguo 
Margolis, Margolis and Smith are in, preim 
tion) .at the,present' 
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of nicKvtmk acid. Fa.tieni»i with pellagra have boon cured 
with nicotinic acid by FoutS) Ilelmer, Lephovisky and 
* Jukee (1937); Smith, RulEn und Smith (1937) ; Harrin 
and Hassan (1937) ? Spies, Cooper and Blankenhorn 
(193S) } and France, Batos, Barker and Matthews (1938). 
The dose used by Smith, Itutftn and Smith was 1.3 mg 
per kilogram each day. ' This was throe times the mini 
mnl effective dow^ in the dogs. Budlu and Smith havo 
obtained dramutic cures in 10 cases of acute polbi,gra witli 
this dosf^ of nicotinic acid. Toxic symptoms appeared 
in one patient and in 3 normal inodical students after 
ticking 1 gniiii of nicotinic acid daily for 5 days. There 
is, however, a large margin of safety between the effec¬ 
tive dose und the toxic dose. Ail the evidouco indicates 
that the jieliagra preventive factor of Golditorger is 
nicotinic acid. 

The polarity polcntial of ihe human eye: WALTirat li. 
AfitiKS. The Iiuman eye, in common with other tissues 
of tho i>ody, shows fairly <‘onstnut electrical potentiiils. 
The anterior portiiwi is })oKitive und the posterior or 
retinal area j» negative. The potentials enn be led off 
from the tissues just next the eye somewhat a« tho heart 
currents are led off by connecting a patient's wriats and 
the h'ft ankle to a measuring inHlniment. Very small 
metal foil discs are attached to the skin witli adhesive on 
cither side, ubovo and below each eye. These electrodos 
nre eonmxrtod through a vacuum tube inierovolfcmetcir to 
a d<dicate galvanojncter, the deflections of which are 
photogfuphed. The eye now acta as both battery und 
switch, since turning tho eye changes tho contact rela¬ 
tionships of its front and buck with the electrodes. The 
farther the eye is turned in tho orbit tho stronger the 
potontial bidirated on the gulvunomotor, and us long as 
the eye remains fixed at one point, tho potential holds 
steady at a value dependent on the oyo'a position. When 
their eyes are turned 30" from the primary line of regard, 
which angular distance may be used as a standard test, 
children and adults show potentials ranging from .0003 
to .002 volt from eoch eye. The amount of light fulling 
on the eye nt the time of measiiremcnt makes only a sniall 
difference in the result. One eye may differ markedly 
from its mate, just as people differ among themsolvos. 
Eopeuted mcasuroinonts on tho same jKirson as a rule 
agree well. Apparently the eye potentiai is not tumily 
disturbed by the minor defects which interfere) with visual 
etftcleucy, Timt it is inhorent in the tissues or tissue 
relationships of the eyeball, ratlior Uian derived from the 
eye musclCH and tissues lining the orbit, is indicated by 
tho fact that the poteential is absent when tho cyobiill has 
been removed. Patients with ono glass eye do not give 
a potential on that side, even though much of the inusclo 
tissue 'Tomains. Tho fundamental cause of tho polarity 
^ poWntieU in the eye remains to be discovered. Prolimi- 
Uftty data on the possible influence of various factors 
are presented. 

The OUgaoem-Eooene hemn4ary in the Kooky Mountain 
and Co<w< rogionB: WtiA-uM Biuikyman Soo'rr. 

IthevFwf Weet of the United States, Including the Reeky 
jijmd Pntide Coast provinecs, ephtnins the most 


wonderful museum of ancient mammalian life known in 
the world; and no more convincing proof of tho theory 
of evolution can be found than is given by the successive 
developments of various lines of mammalian descent, such 
as horses, c&mols, rhinoceroses, etc. In order to make 
this evidence available to naturalists, it is essential that 
the chronological order of Uic deposit which contain the 
fossils shall be catabUshed beyond doubt; and the paper 
deals with a small part of the Tertiary peri(ul, namely, 
the Upper Eocene iuid Lower OUgoceno, and the })roblcm 
of Axing tho boundary botwtjon these two divisions of 
geological time; more cspecitilly in the great series of 
fresh*water river and lake deposits which ure found in 
the high plateau of southern Wyoming, northern Utiili 
and the adjoining parts of Colorado, whore aridity tends 
to prevfsnt tho growth of the cover of vegetation. Tlie 
forjnationH in question are all of continental origin, j>artly 
lake deposits, partly river deposits. In southern Wy- 
fmiing the areas usually assigned to tho Middle Kocone 
or Bridger stage am in two sepUTate basins; one around 
Fort Bridger, extending for many miles in every direc¬ 
tion from that ctmter; the oth(*r cjist of tho Green River, 
which extends down to the foothills of the Uinta Moun* 
tnins and around the east end of those mountains into 
(’olorado and Utah. The subdivision of these beds has 
given rise tc) considerable controversy because of tlm 
gradual idmngc from one slratigraphical subdivision to 
another, There ia no question nt* to the order of succea- 
fiiofi, but fus to the boundHriey where the linea should be 
drawn. The Trj)pcr Koctme or Uinta formation is clearly 
subdivided into three substages, which an* called respw!- 
lively A, B and C. Above these comes the thick Unchosn© 
River, and tbis is generally rcgardi'd as the summit of 
tho Eocono, biR I am more inclined to consider it the 
basal member of the Oligocene. In sou them California 
there is a very thick bed of continental origin known as 
the 8osi>^. ’^bia is some 7,000 feet thick and rests un- 
conformably up(ui marine J?locene and is overlain \ineon- 
forinaWy by marine Miocene. It seems thus to represent 
tho whole of the Oligoceno- In tho lower part of the 
S<tflpe is found a fauna very similar to that of tho 
UucheBUG River, and the uj^por part roHcmlilos that of 
tho John Day in (^astern Oregon. 

Origins of oavc fannas: A. B, P£Arsk (introduced by 
Ross G, Harrison). Yucatan is a great sheet of lime- 
stono wliich has been uplifted from the ocean in rather 
rnsont times. Its caves and conoles contain a number of 
intoroftting troglobites which throw some light on the 
origins of cave faunas. Caves have Ikhjix populntctd by 
invasions from ocean, epigean and suhtorranwin bodies 
of fresh water, and land. Animals havo occupied eaves 
in order to secure shelter and to tako advantage of the 
stability of environmental conditions, especially tempera¬ 
ture and humidity. Of some three hundred s^ecioB col- 
leetjed in the caves of Yucatan, most are such as may be 
found elsewhere. Loss than a tenth are troglobites. 
Though eaves are <jontjnually occupied for lunger or 
shorter periods by animals from other habitats, few be- 
conde adapted to life in caves to such a dogreo that they 
show charheteristic lack of pigment, degenerate eyes, 
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attenuation of tactile organs, lack of seasonal pei iodicity 

reproductive activities, etc. Cave bats fly continually 
into tho epigonn world and bring back materials which 
directly or indirectly constitute important food resources 
for small animals. In Yucatan certain troglobito diplo- 
pods belonging to the Genus YueodesinuH show apecitic 
segregation which has apparently boon brought about by 
isolation. Cave crickets and crustaceans, on the contrary, 
are widely distributed; the former perhaps becaust^ they 
spread above ground during humid, dark periods and the 
latter because they cunigrate through ground waters. 

Structure and automorphUms of Hemi-simplc Lie groups 
in the Inrpc: N. Jacobson (introduced by 8. Lefschelz). 
Tho present ]>aper attonipta to fill in several gaps that 
appear in the lilurature relating Ijio algebras to continuous 
groups. It is shown that semi'Simple Lie algebras over 
the Held of real numbers are in (1-1) correspondence 
with soini simple Lie groups in tho large (equivalence 
defined by local iMomorphiHin), simplo Lie algebras with 
simple Lie groups. We also give a now set of linear 
groups which serve ns rcjiroHentatives of the classes of 
locally isomorphic simple Lie groups, Omitting a finite 
number of exceptions these are simply the important 
geometric linear groups with real, complex or quateriiionie 
elements (c.p., unimodular, orthogonal groups). Wo de¬ 
termine the group A of continuous automorphisms of the 

unexceptionalgi’oups and discuss the structure of 
A/A^ where is the component of the identity of A. 

Sinraling compound curveM; T. F. Hickkrson (intro¬ 
duced by H. V. Wilson). This paper presents a study of 
compound curves of various types witli a view of inserting 
transition spirals providing a gradual change of curva¬ 
ture fT()m one branch to the other of the compound curve. 
At the junction of two curves of different radii, called 
the point of compound curvature, there is an abrupt 
change of curvature similar to that existing at the point 
of tangoncy of a straight line with ft circular arc. For 
the latter condition, the use of a transition spiral to 
effect a gradually incicasing change of curvature from 
the straight lino to tho circle is a well known and well- 
established procedure in both railroad and highway de¬ 
sign. The circular curve is here shifted radially inward 
far enough to make room for the spiral. This radial 
shift depends upon both the degree of curvature of the 
Circular arc and the desired length of transition spiral. 
In the analogous case of a compound curve, one of the 
curves must be considered fixe<3 in position, while the 
other curve is shifted radially a small distance (p) to 
facilitate the transition. If tho flatter curve remains 
fixed, the sharper curve is siiifted inwardj but if tho 
diarper curve remains fixed, the flatter curve is shifted 
outward. As in the case of the transition from a straight 
to a circulur path, tlie amount of shift for cither curve 
depends upon tho total change of curvature and the 
length of spiral affording the transition. Tho length of 
Bpiral varies throroticJilly as the cube of the speed of 
cars (in miles per hour) and inversely as the radius of 
the curve. Two right-hand or left-hand circular curves 
separated by a short tangent are treated as special cases 


of compound curves. Here the aUgnmeut is much im¬ 
proved in appearance and riding qualities by tho substL 
tution of uninterrupted continuous curvature with transi¬ 
tion spirals in the place of the intervening short tangent. 

Plant di^eaftc fungi constatiilp evolving new types: E. 
C. SrAKMAK. Evolution is a very real and active process 
in many of the most destructive plant disease fungi. 
There arc many different parasitic strains, and new ones 
are continually being produced by hybridiKiition between 
existing strains and by sporting or mutation. How a 
multitude of now typos or strains arise in u single spocios 
of smut fungus is illustrntod w’oll by the corn smut fungus. 
Heveral years ago n single reproductive cell of this fungus 
W'as isolated and its offspring propagated in the Inborn- 
tory. Within a fow months 1611 distinct strains of this 
one fungus had been produced by mutation among the 
descendants of the original single cell. Jluring the past 
several years more than a thousand types have resulted 
from the ])rogony of two single genu cells which were 
mated. Tn all, there w<;re develo}>ed several thousand types 
among the progeny resuUing from the union of Ihcso two 
single cells. The number of strains that can be produced 
by hybridization and sporting or mutation in this one 
fungus is almost unlimited. Some of those strains differ 
from each other in their ajipearance on nutrient media in 
the laboratory, some in physiologic characters and some 
in parasitism; naturally, Ihoreforr, th(»re are numerous 
parasitic strains of sucli smut fungi and new ones are 
continually being ])roduced. Extensive investigations also 
have been made of s<imc of tho most destructive rust fungi, 
particularly that musing the stem rust of wdieat and other 
small grains. WitUin the single species of fungus that 
causes the stem rust of wheat there are varieties wdiich in 
general look alike but differ in behavior. Thus there is 
one well-known variety of stem rust that can attack wheat 
and barley but not rye and oats; there is another that 
can attack rye and barley but not wheat and oats; and 
still another that can attack oats but none of the other 
small grains. Under the microscope they all look very 
much alike, but their parasitic appetites differ. And the 
subdivision into straiuH goes still further: more than 150 
parasitic strains of the variety of stem rust that attacks 
wheal can be recognized by their parasitic effect on twelve 
varieties of wheat. Furthermore, now parasitic strains 
are continually being produced by hybridization between 
existing strains on the barberry plant, which is the alter¬ 
nate host for tho rust. This natural evolution of new 
types of plant disi^aso fungi does not oc.eur only in the 
laboratory but is going on in nature, as is evident from 
results obtained during tlie past few years. About ten 
years ago, for example, a new parasitic strain of the 
wheat stem rust was found for tho first time in the ISlddle 
West. Within ten years it has spread to virtually the 
entire North American continent and has become by far 
the most prevalent strain. It is particularly important 
because it is especially severe in its attack on a variety 
of whoat which had been resistant prior to the advent of 
the new strain of rust. The fact that so many types of 
plant disease fungi exist within a single speeies and that 
new ones are continually being produced makes it impera- 
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tive that the ovolution of these disease fungi be studied 
carefuUy in order that breeders of crop plants may keep 
a stage ahead of nature as a breeder of new type^ of plant 
disease. In the past, new varieties of crop plants often 
have been produced wluch were resistant to a given disease 
for several years, only to have a new strain of the disease 
organism pop up to attack the same variety later. There 
is therefore a contest between breeders of reHiatant varies 
ties and nature as a breeder of m'w types of plant dis- 
The development of disease resist ant vnrieties in 
many oases, therefore, must bo u ctmtinual process. 

The difttaiicflA of IfSf/O sfartt determi^ied at the J^eamhT 
^fcCor1nich 065<^Tva/or;y; 8. A. MiTriiKht and D. Reuyl. 
The year 1988 marks the completion of one hundred years 
of measuromeiila of stcdlar distances or parallaxes. By 
the year 1910 thorti had been determined the approximate 
(listanceH of 100 stfirs. IMiotographic work was started at 
the University of Virginia late in the year 1914. A vol¬ 
ume soon to bo published will give the details of 050 
stars, bringing to 1,350 the grand total of McCormick 
parallaxes. These trigonometric parallaxes directly deter- 
raiiied are iu close agreemetit with the parallaxes derived 
at the Mount Wilson Observatory by indirect methods by 
the spectroscope. The McCormick progrant includes rela¬ 
tively faint stars of largo proper motions and also all 
the brightest stars accessible for o>>s(?rvation from our 
latitude. The material covers stars of all spectral types 
and hence the results permit a compreheiisivo study of 
intrinsic stellar brightnesses or absolute magnitudes. Of 
particular intonwt for the investigation of problems of stel¬ 
lar stability is the question of the reality of a gap botwr>en 
‘ * giants ^ ^ and * * dwarfs ’ ^ for K and later types, and also 
the question of * intermediate” white stars and “white- 
dwarfs.” For the nearest stars, the trigonometric paral¬ 
laxes have a higher accuracy than the spectroscopic. The 
recent claim that the spectrum of the faint star Wolf 424 
shows it to be our nearest neighbor in space has not been 
Bubstantiated by McOormick measures. There are at least 
80 nearer stars. 

Same recent ohservationa of suimpot fipeetra: llARonii 
I). Babcock. With the 150-foot reflecting telescope of the 
Hale Solar Ijuboratory in Pasadena, and a now concave 
grating 8pectrogra]jli a reconnaisNanco has b(;on made of 
two regions of the sunspot spectrum hitherto unexplored. 
The more fruitful of these is in the infra-red, XX9900- 
11200, where many striking differences are found between 
the spectra of spot and solar disk. The other is in the 
ultra-violet, where atmospheric and mstrumontal scatter¬ 
ing of light imposes much difflculty. The observations 
have b<!on made on spots of only medium size. With more 
favorable eondltions further additions to our knowledge 
may be expected. The behavior of several interesting 
elements as shown in the infra-red is described qualita¬ 
tively and found to be in agreement with Miss Moore 
observations in the visible region. 

The interpretation of ehowers below thick layrre: L. W. 
NordhriM: (introdfleed by Arthur H. Compton). With 


the assumption of the barytronic nature of tho hard com¬ 
ponent of the cosmic radiation a large part of the electron 
showers under thick layers of heavy materials and under¬ 
ground can be explained oa due to collision secondaries 
of fast barytrons. This hypothesis leads to tho following 
results which arc, at least, in good qualitative agreement 
with observation: The numbf^r of showers of a given size 
will be nearly independent of the atomic number of the 
generating imiterial. Tho fraction of soft intensity in 
<3quilibi’jum with tho hard component underground is of 
the order 20 per cent, (observed about 25 per cent.), the 
ratio of single secondaries and small showers to hard rays 
emerging from lead as obtained from cloud chamber obeer- 
vations chwks very well with theoretical estimates. It 
follows, furthermore, that a considerable fraction of the 
soft intensity at sea level must bo due to the same cause. 
It is, however, likely that contribulions from olher proc- 
esses, though quantitatively of lesner importance, are not 
entirely negligible. The above explanation could not be 
inflintninod with })rot<nia as primaries, as they can not 
produce electron secondaries of sufficiently high energy, 

Adifibatic nature of f^-decay : M. H. Hebb (introduced 
by E. C. Kemblo). It would appear at first glance that 
the change in nuclear (diargo in a p-transformation should 
be non-adiabatic with regard to the atomic electrons, 
since the time recpiired by the p-i)article to reach the outer¬ 
most Hindis can be much shorter than the att)inic periods. 
7’he expciriments of Oane and Halpern for detecting the 
neutrino vc^quire an adiabatic p-process, i.e., that the 
atomic electrons pass ndiabaticnlly from the ground state 
appropriate? to the initial imclear charge to that for the 
final nuclear charge during the p-decay. The above 
authors have given a)i cx peri men t.al proof, which tends to 
show that the p-decay is adiabatic. Wc shall prc?aent 
theoretical arguments to the same effect. 

Disintegration of alomie nuclei hy high-energy radia¬ 
tion: James B. Fisk (introduced by E. 0. Kemble). In 
analogy with the proctsss by which electrons arc ejected 
from atoms by light weaves, it has recently been possible 
to eject neutrons from a number of ;'W»mic nuclei by high 
energy gamma rays. This method has been used to jiro 
duce disintegration of 112 and Be, using natural radio¬ 
active sources of gamma radiation; and disintegrallon 
Cu, Ag and Zn, and a number of other elements using the 
much more powerful gamma ray roaulting from the process 
in which a proton is captured by tho LU nucleus. The 
Bithium gamma ray has en{»rgy of approximately 17 mil¬ 
lion electron-bolts, that is, approximately 9 M.E.V. more 
than the average energy of binding of a neutron to a 
nucleus. This type of disintegration hfis also been studied 
using the gamma rays produced iu the bombardment of 
boron by protons. In this process tlK> strongest gamma ray 
is 12 M.E.V,, and the corresponding theoretical probability 
of disintegration is approxaiiatoly twice that for the 
lithium gamma ray. 1'his method of investigation of the 
propcrti(<s of atomic nuclei is a very powerful one, and, as 
gamma rays of other energies becoirio available through 
the use of higher voltage apparatus, should prove as use¬ 
ful as the eorresp<mding photoelectric eflftiet for atoms. 
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Flot€LHon of Home highly dinyersted phanen: Frank K. 
Cameron (introdiiced by Olaudo B. Hudson). It bits boon 
found that the phase I'ulo applies to an aqueous suspension 
of a solid of tioJloid diinensioiis if the ion cone(’ntrHtion 
at the surfuce lie eonsidered as the only signiticant vary¬ 
ing intensity of the solid phase. When plotted against the 
pH of the liquid iditise, boundary curves and transition 
jKiinta are found of the familiar types. An added rcageid, 
if it dissolve with aeqidsithm of a different sign, will bo 
adsorbed by the solidj and if water-re])ellent, the adsorp¬ 
tion complex may l>e floated. On these ^iriuc-iples a simple 
technique lias been developed for tlu^ rapid quantitative 
doterniinatitm of a flotation agent for a colloid. 

Ocneral rrlaiiorifi yovrrniny the HahtbiVly of nryanir 
HubsUinecs in water: Paxtl tlHOSpi (introduced by Jfoger 
AdauLs). -Experimental delerminations of the solubilities 
in water of u large number of slightly soluble organic 
substances, at different teuquuatures, have yielded data 
which on first inspection atsotied devoid of regularity. 
While it has not been possible as yet to give nnytbing 
approaching a complete quantilaUvo picture of the factors 
involved, the inllueuce of certain general factors lues be- 
come apparent, 'i’lioso have been brought out by recalcu¬ 
lating the solubilities as vapor solubilities after first 
demonstrating experimentally that the concept of the 
vapor solubility is applicable to systems of this type. 
These vapor solubilities nhow Hurprisingly sunjde quanti¬ 
tative correlations with the molecular volumes of the or- 
game molecules. 1’r<‘»tment of the data for several series 
of related comjicmnds in this way brings out the effect of 
polarity in tho solute molecule on solubility and also shows 
the imporlmice of London-Van dcr Waals type forces in 
determining the magnitude of tlio sohibiiity values. The 
significauee of the large valiioH of the temperature coeffi¬ 
cients of the viip(»r solubilities is also discussed. 

Solid liquid equilihrium and the interatomic potential 
curve for arqon . O. K. RifE (introduced by Claude 8. 
Hudson). Previous iuvestigatoi^ jU J*^urptit!g* to find 
potential curves for interato.iic forces, have generally 
assumed a siinpie-**^" ....turn of an inverse sixth power 
attractive potcotial and nn inverse higher power or expo¬ 
nential repulsive potential, and have made use of equation 
of state data or the Joule-Thomson coefliciont and theo¬ 
retical considerations to fix the parameters. It is found 
in the prost'ni i>i\ eHtigation that it is possible to make an 
estimate of the mutual potoutial of two argon atoms for u 
nmall range of interatomic distances close to the mhiimura 
of the potential curve by use of the melting parameters. 
Tho slope of this portion of tho curve is considerably 
greater than anticipat<;d, but it may be joined on smoothly 
and in a practically unique wmy to nn inverse sixth power 
curve at larger interatomic distnnees. 'Plm whole may 
then be completed by use of data on the Joule-Thomson 
coefficient, giving a curve wdiich is believed to be more 
nearly correct than any hitlierto proposed. 

Tiic oxygaiaiion of dmobutylcnc at elevated preamLreH: 
R. W. Bost (introduced by Roger Adams). The action 
of .TUolecular oxygen on diisobutylone has been studied at 


pressures ranging from 100 to IGO pounds per square 
and at temperatures around 100* 0, These studies wefce 
c^arriod out in specially constructed bomba whose tempera-' 
ture could be controlled within lUirrow limits and were 
attached to a pressure-recording device, thus enabling ono 
to follow the roaction closely. Tho reaction products con¬ 
sisted of organic peroxides, aldehydes, ketonos and acids. 
When diisobutylenc is (»xygenated in tho presence of solid 
potassium hydroxide, peroxides are absent. 

Size, of seed and other eriteria of polyploids: Albert F, 
BiiAKEKLEE and H. E. Wahmkk. For determination of the 
chromosomal (institution of members of a polyploid series, 
ultimate dependemm must be had upon microscopic exami 
nation of thoir chromosomes. Two rosorvations to this 
criterion arc (1) tho fact that a phmt may give a 4n 
count and yot be unbalanC/ed in two sets to form a 
4a4 1-1 individual and (2) the facit that under curtain 
conditions, such as colchicine treatment, both 4a and 2» 
sectors as well as sectors vvith chromosomal deficiencies 
are common on the same plant. The difficulties involved 
in examination of chromosomes suggest desirability of 
short-cut methods of determination. ^The following cri- 
toria have bwn found useful in preliminary separation of 
the ovcn-balanced 4tt from normal 2n individuala and with 
some modifications are usable with other membors of the 
polyploid series. (1.) liargor pollen grains in 4n flowers, 
Prosonce of a fmv l7i-siKe grains common in totraploids 
not.-yet oxplaiiied. (2) Larger 4 m seeds. (3) Larger 
stomata. (4) Leaves increased in width, thickness and 
depth of green color. (5) Ijarger size of floral parts. 
(0) Hhort(»r, stouter fruits. ^For odd-balanced types (c.p., 
In and 3w) criteria (3) to (0) are usable, but tho pro¬ 
portion of aborted iwllen grains is a better criterion, In 
a study of the effect of polyploidy upon tho sox and sex 
mechanism of a series of dioecious plants, it is difficult 
with the female individuals to use tho best criteria of 
polyploidy (actual chromosomo dotorniination and pollen 
»i 2 e).’lI>oubling chromosome number does not prevent the 
sex cxIreHsion of malem^HS aud ft^mnlonoss in such spC'cies. 
For enLniple, in hemp which had bwm treated with cob 
chicino, 4n|malc flowers were detormined, first by pollen 
size and Inter by chromosome counts in pollen mother celln. 
Females were determined provisionally by thickness of 
leaves, size of stomata on floral bracts (wldch appears a 
more reliable criterion than of those on leaves), but espe¬ 
cially by the seeds, which wore distinctly larger than those 
of 3n controls. 8uch large soods of presumptive 4» 
females when pollinated by 4n males gave rw to male 
and female offspring, of which all the males were 4n and 
all tlie females appeared 4» by the tests already men- 
tiomtd. An intorsex phint was determined to be 3ft by 
chromosome counts in pollen mother cells. Btomata on 
its floral bracts wore intermediate in size between those 
of 2ft and 4n individuals, 

Further experiments on the behavior of the 
nant” Ic^ho/, /, of Neurospora: B. O,-DODOg, Because 
I a cell provided only with nuclei th^ cany ^ *^d6ini^ 
aaut '^ lethal, I, can not develop vegi^tlv^y to anjr 
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eacient, there has been some question wliotber it is poH- 
Bible to obtain asei homoeygous for this factor. Theso 
(ueperiments prove that oeeasionally ascoearps in which 
the OBci are homozygooB, II, for the lethal can be obtained. 
Another question arises os to whetiier interspecific crosses 
can be made when one of the parents carries this factor 1. 
When Neurospora tetrasperma^ the 4-spored species, car¬ 
rying the lethal, I, is mated against Ntjuroftpora aiiophilaf 
the 8-spored species, iho resulting oaci so far obtained 


have been S-sporod, as might be expected because 8-sporedi- 
noas is dominant ovei' 4-BpoTedn(jfl8. Some evidence had 
previoiijflly been obtained to indicate that this factor may 
revert or lose its power altogether to bring about abortio'^fi 
ill heterozygous, li, asci. When the lethal was introduced 
in those interspecific crosses it was not effective in bring¬ 
ing about indurated use us abortion iu the first generation 
in these experiments. 

(To bf conolude<i) 


PLACER MINING AND THE ANADROMOUS 
FISH OF THE ROGUE RIVER 

By Professor HENRY B. WARD 

TJKlVERStTV OF 1LUK0I8 


The ivide-Kpread polhition of roams and lakes in 
the Unitisd Static i? well known and recognized not 
only by all atuderits of natural history but by many 
others whose love of nature and contact with existing 
condifions have made thorn painfully e^nseious of the 
sitnntiou. The demand for correction or limitation of 
conditions is based on tJie damage done to w'ater 
supplies essential for the population in given areas, on 
the destruction of fish life and other aquatic organisms, 
bf>th plant and animal, that play an essential part in 
the economy of nature, and on the serious limitation 
or total destruction of recreational opportunities con¬ 
nected with the water bodies involved. 

Abundant evidence has been secured in specific coses 
to justify the complaints and to call for coiTective 
legislation. 1'be protection of drinking water supplies 
is generally acknowledged to be essential. Scientific 
studies have definitely connected the destruction of tJie 
fish life with the dumping of manufacturing wastes 
into various rivers or the dischargi^ of large volumes of 
domestic waste in untretated sewage. Even before the 
condition of the water had become so marked as to 
deter adults or youths from utilizing streams or lakes 
for recreation, health hoards had interdicted such prac¬ 
tices on the basis of demonstrated contamination of tiio 
water. Increasing volumes of polluted water have 
become of such national concern that the last Congress 
devoted much time to the disensaion of the problem, 
although unfortunately the emasculated moasure 
adopted at the last moment was generally unsatisfac¬ 
tory and wisely vetoed by the President. One new 
phrnne in the relatum between the fauna and the 
environmental conditions it encounters in a particular 
locality has been subjected to careful study with refer¬ 
ence to a factor which appears not to hnve been investi¬ 
gated previously. 

In many places tlie fish supply of our rivers consti¬ 
tutes a natural reaouree of high value, though often 
4!^ neg;Med. Heoently attention 


bas lioen directed to the influence of local practises on 
the welfare of the fish in the stream. The Boguc River 
in southwestern Oregon has long been famous for its 
steelhcad and salmon. Within recent years the run of 
those fish has fallen off materially, and sotne have 
attributed the decline to an increai^ed activity in plact^r 
mining which adds to the stream a considerable volume 
of earthy inatenal washed down from the hillsides of 
the valley. On the other hand, the gold-bearing soils 
constitute a valuable natural resource, tlic dcvelopmcrit 
of which has contributed materially to the welfare of 
the area and of the state. This conflict of interests led 
to legal controversy in whicfb the need for more accu¬ 
rate detenuiutaion of the facts involved became evi¬ 
dent. 

I was asked to make an independent and all-sided 
study of the river in order to ascertain the accuracy 
of the complaint, the extent and character of any 
damage done to tlie fish, and when the damage was 
determined to consider how the placer mining industry 
might modify its prat^liHes for the protection of tho 
fish. 1 w'as assured of perfect freedom in carrying out 
my studies and in publishing the results. The report^ 
just completed contains some biological observations of 
such character as to justify their presentation here in 
brief. 

The charge brought against the placer mining indus- 
tiy maintained that it discharged into tlie river an 
amount of waste inimical to the welfare of the fish. 
No one doubted that during the active season the 
nin-off fi'om placer mining added to the stream a con¬ 
siderable amount of sUt and that material in miners' 
terminology was ‘Vaste.” Bupcrficia) inspection had 
convinceii people generally that the stn^m “looked 
bad,'* but in the complaint no nial evidence was offered 
as to the effects on tiie fish. The rusty-red, muddy 

1 "Placer Mining on the Hogue River, Oregon, in its 
Eelatioa to the Fi^ and Fishing in that Stream. An 
coqkiglcal study made for the Oregon State Deportment 
of Gleology and Mineral Industries.'' Bull. No. 10. 
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water made so unfavorable an impresBion on the ob¬ 
server that it seemed tt» justify the eomplaint. Indeed, 
at the Start I was inclitied to regard eonditions as at 
least somewhat unfavorable for the fish. 

The question of fundamental impojf anee is to deter¬ 
mine what kinds of material are actually dangerous or 
destructive and as such sJiuuld be rigorously i)rohibiled 
from discharge in untreated coiidition. On the oilier 
hand, it is clear that with every rainstonn large quan¬ 
tities of earthy matter from IJelds, hiii]Hide.s and forests 
are washed into the stream and serve to increase the 
natural load picked up by the waters in their normal 
course through the land. In many regions the quantity 
of material normally carried by a stream is large, and 
its character such that some juirt remains in suspension 
almost indefinitely. 

The magnitude of this load is well indicated by 
Table 1, which cites data of normal turbidity in various 
streams not subject to the influence of mining, as re¬ 
corded by various agencies. The Oregon streams are 
moderately loaded; the lust two rivers represent 
extreme conditions. 

TABLE I 

Amount oj* Silt Cakriko bv Ckrtain Kivbub 


Parts per Average 
iiilllian larbJdity 


Culunibiu River at Cascade L(»cks, Oregon lo7 

Klamath River at Klamath Falls, Oregon 140 

Umatilla River at UmalUla, Oregon .... 247 

Rogue River at Copjasr ('anyon, Oregon 

(est.) ........I. 321 

John Day River at McJlonald, Oregon .. 324 

Snake River at W'alser, Idaho. 324 

Owykee River at Owykee, Oregon. 305 

Kio Grande . 14,840 

Colorado Riv(?r (flood conditions) . 21,500 


27 

‘to 


245 

80 

167 


In my own experience I have seen rivers in Alaska 
which carry even larger quantities of such materials 
than the Oregon rivers, but in all these streams various 
types of fish are found regularly and in regions remote 
from tlie interference of population the fish fauna may 
bvj abundant. This, together with much other evidence, 
emphasizes the fact that at least so far as maintaining 
fish life is concerned, under natural conditions tii.e qual¬ 
ity of the material appears to be of first importance 
and the quantity c»f secondai’y character. That the 
same proviso applies also to man is evidtuiced by the 
serious epidemics of typhoid fever shown to have been 
due to the disdiarge at a single point of a relatively 
small volume of contaminated material, whereas the 
heavily silted waters of the Missouri, tiie Platte and 
other streams are not unsafe for drinking water be¬ 
cause of the presence of the large quantities of earthy 
materials in solution or suspension. 

A precise determination of the facta in the case *pf 
the Rogue River was sought first through a study ^ 
the river itself. This was carried out during twoj 
periods. In one the river was in its maximum lowi 


water condition; the other period came after melting 
winter snow^s and early rains had swollen the stream, 
not to flood conditions but to the level of average maxi¬ 
mum high water. In the first period placer mining 
activity had entirely ceased some time before, so that 
the river was clear of sediment; conditions within the 
stream <^ouId be well observed and those above low- 
water level, on the banks and in shallow areas accu¬ 
rately determined. 

During the high-water conditions placer mining was 
being carried on at its maximum. The run-off from 
these oj)erutions discharged into smaller tributaries 
or directly into the Rogue River itself. It was impor¬ 
tant to determine both the kinds of umtoriiilM flushed 
into the stream in this manner and the quantity added 
to the river by all these undertakings. Early in the 
study it became apparent that the entire region was 
subject to periods of heavy rain and irregular as well 
as marked fluctuation in the water level of all streams. 
As a result the turbidity ol* the water and its load of 
materials in solution and suspension fluctuated nntu* 
rally williin wide limits. This was shown by govern¬ 
ment records covering a period ol’ eleven months made 
at a point on the Rogue well above all i)lacer mining. 
Natural erosion due to climatic factors tejars down the 
liills and loads the streams in the same way and with 
the same materials that are contributed by the artificial 
erosion of placer mining. 

When the study was extended to the materials in¬ 
volved, further observations disclosed that deposits 
from placer mining operations did not differ in chemi- 
<'.aJ or physical character from those laid down by flood 
waters. Itecords were taken continually through the 
mining season at Grant’s Pass above the influx of all 
placer mine run-off and at Agness below the addition 
of the last material from placer mining. These wore 
tubulated and showed that while the maximum turbid¬ 
ity of the Rogue River water varied irregularly, the 
highest figures at one place were substantially the same 
as those at the other place. In other words, the maxi¬ 
mum load carried by the river under present placer 
mine operations is not greater than that due at times 
to nofcural erosion. 

The present extent of placer mining is clearly not 
equal to that undertaken by the first operations in 1860 
to 1660 and at some periods thereafter. Then the work 
was prosecuted with gi’eat activity induced by the ea^rly 
dbcoveri(ia and the highly profitable results of the ' 
original undertakings in this field. If present condi¬ 
tions ore unfavorable for the fish there they must have 
been even more destructive at that time. The recoids 
available do not bear out this relation. 

In the Rogue River itself the salmon run was itwittr 
tained at a high level durbg the earlier periods 
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activity in placer mining. The reduction in 
the run of the fish was most marked during the period 
between that earlier time of placer mining activity and 
the very recent years in which enhanced value of gold 
has led to a partial revival of the industry in that 
r<^on. 

A study of the materials in the nm-off disclosed 
no substance inimical to the welfare of the fish, either 
young or old. In a recent bulletin^ Dr. M. M. Ellis 
has given nn analysis of the types of erosion materials 
and their effect on conditions of fish existence. He 
pointed out that in no way has erosion ailt a known 
destructive iiifiueuce but suggests that by forming a 
pollution blanket on the bottom and by increasing tur- 
hidity oiYisiou silt and other suspensoids may have a 
critical limit. These two featui*es were studied care¬ 
fully in connection with the conditions in the Rogue 
River system. 

ObservatioiiB on the river under low-water conditions 
failed to reveal the prt?Bence of aiiy continuous or im- 
]>ennoable layer of erosion materials which could serve 
as a blanket, cover fish foods or spawning grounds or 
in any way injure adults or young of these anadroraous 
fisli during the periods of their life history s^Muit in 
the river. A further examination of the literature re¬ 
veals no support for the pop?dar opinion that sawdust, 
silt and other solid particles of the type found in the 
Rogue River can clog the gills and kill the fish by suf¬ 
focation, Past exi)erjmcnts with such materials gave 
uniform evidence that natural substances are not the 
cause of mechanical injuries and do not clog the gills 
of the fish or kill the young. 

To designate placer mine run-off us pollution is un¬ 
justified. While it may be called “waste'^ since it is 
discarded in the process, it contains only natural soil 
constituents and no foreign substances. None of tlie 
unstable materials or toxic substances which are com¬ 
mon in domestic sewage or industrial wastes are found 
in the placer run-off in this valley. So long as the 


process remains as it now is the run-off can not pollute 
or contaminate the water of the river. The color comes 
from ferric compounds which are not harmful to the 
fish; it is persistent and contributes to the opacity of i, 
the water and thus to a degree offers protection against 
the wiles of the angler. At points where the water was 
too d<mse to see fish, it really contained very little 
sediment. 

The very fine silt may be related to the primitive 
food supply of the young fish and have thus a favor¬ 
able rather than an unfavorable influenoe. The Wis- 
(mnsin survey has sliown that colloidal organic material 
collects on minute solid particles to furnish culture 
media for aquatic bacteria. Very young fish from 
muddy waters, which I have often dissected under the 
microscope, have the gu(- well filled with mud. The 
organic materials ingested with the silt may bo a valu¬ 
able clement in fish nutrition. This feature certainly 
deserves careful investigation. 

In order to make the conclusions more convincing 
Dr. L. E. Griffin was secured to carry out in his labora¬ 
tory at Reed College some experiments on young trout 
and salmon. The results of the experiments are re¬ 
ported in detail in Appendix B of my report just pub¬ 
lished. Young fish were held for three to four weeks 
in tanks through which was circulated water containing 
in constant suspension more than 1,000 parts per mil¬ 
lion of mud taken from placer mine areas in the Rog^e 
River Valley. This is far more than the maximum 
amount (440 ppm) actually found in Rogue River 
water taken in at Agness. Yet the fish remained active 
and the percentage loss of life wjis loss than expected 
among fish held in confinement. The condition of the 
fish was apparently slightly better than that of controls 
from the same souixic kept in tanks of clear water at 
the same place during the same period. 

An important contribution to tlm z’oport is Appendix 
A on ^‘Rogue River Turbidity,” by Arthur M. Swarb- 
ley, geologist in the Oregon State Department. 


SCIENTIFIC EVENTS 


THE NATIONAL GEOLOGICAL SURVEY 
OF CHINA 

Db. GaoROB B. Cbessby, cliainnan of the depart¬ 
ment of geology and geography of Syracuse Univer¬ 
sity, has received letters from Peiping and Chung¬ 
king concerning the present status of the National 
" Geological Survey of China. 

Some three years ago the headquarters of the survey 
were moved from Peiping to the new buildings in 
Nanking. With the evacuation of that city a year 
ago, the survey moved first to Changsha and more 
reeently to Chungking. All the maps, mre books and 
B- Bureau of Fisheries, Ball. 22: 1987, 


type specimens in Nanking were packed for storage 
and are supposed to Iwi safe. Some of the ordinary 
reference books, a large part of the survey^s publica¬ 
tions and the specimens under study were not shipped 
until the last moment and only a portion of them 
reached the intenor in safety, Most of the ajzparatus 
thus sent away was damaged. The museum specimens 
were only partially packed and were either transported 
to the countryside outside of Nanking or left in the 
building. ‘ It is feared that all have been lost. 

Dr. Wong Wen-hao is now at the survey head¬ 
quarters in Chungking. One member is in Hongkong 
looking after printing arrangements, an additional 
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has been established in Yunnan, and the work 
of tlie CenoKoic Laboratory in Peiping is proceeding 
without interruption under the dirwtion of Drs. 
Weidenreieh and W. C* Poi. Dr. Gnibau continues 
his residence in Peiping, where he has comploled the 
fourfii volume on his pulsation theory. 

Despite the tremendous losses which the survey has 
suffered, the staff has atftually been increased and the 
work expanded. Intensive study is being given to the 
e<;onomic geology and mineral resources of the south¬ 
eastern provinces. 

THE FATE OF AUSTRIAN SCIENTIFIC 
MEN 

The faculty of medicine of Uie University of Vienna 
has suffered severe losses. It is estimated by the Ber¬ 
lin con'cspondent of the Journal of the Amerjcan 
Medieal Association that about half of the assistant 
profesors ami instructors holding office at the time 
tile Austrian republic was absorbed by the German 
Reich have lost iJieir positions. The Jewish element 
has bi^cn prominent among these groups, whereas but 
few Jews have served os full professors in recent years. 

The Journal gives the following particulars in re¬ 
gard to some of the better known faculty meinbens; 
Professor Kgon Honzi, ordiimrius in surgery and son- 
in-law of the Viennese surgeon, Anton Eiselsherg, has 
bt!en forced to relinquish the directorship of the uni¬ 
versity’s surgical clinic and has been retired on a pen¬ 
sion because he had been an adherent of Schuschnigg. 
Professors Leopold Arzt and Wilhelm Kerl, both of 
them “Aryans" and ranking dennatologiste, met the 
same fate at Hanzi for like reasijns. Professor Arzt, 
decided anti-Semite, ardent proclerical and nephew of 
a late arehbisiiop of Vienna, was in custody for a 
short time. Ernst P. Pidc, professor of pharmacology 
and a pupil and succltisor of H. H. Meyer, was forced 
to retire on account of being a Jew, The physiologist 
Arnold Durig was also retired for reasons unknown. 

As is generally known, Professor Otto Ijoewi, of 
Graz, who not long ago shared the Nobel prize with 
Sir Henry Dale, of London, has been deprived of his 
post and has siicnt some time in custody; he lias lately 
been given his freedom. One of the younger psychi¬ 
atrists, Professor Otto Kauders, also of Graz, baa 
been dismissed, ostensibly on racial grounds. Fore¬ 
most among Viennese psychiatrists and neurologists to 
be affectf^l by the new regime was Sigmund Freud, 
who has subsequently been received with great honors 
in London. Hans Hoff, one of the younger psychi¬ 
atrists, has emigrated to the United States. Professor 
Otto Marburg, ordinarius in neurology, has Iwen de¬ 
prived of hie position; Erwin Stransky has suffered a 
like fate. 

Among the internists who have lost their positiona 
are G. Hitzenberger, radiologist; David Scherf, oardi- 


ologist; Julius Bauer, be$t known for his research on 
endocrinology and on constitution; Karl Glaossner, | 
Otto Porges and Walter Zweig. The last named was 
a pupil of Isruar Botis. The tragic death of Professor 
Boas has previously been reported. He had made 
Vienna his refuge from Nazi Germany. After the an- 
ticxation of Austria he ended his life with an overdose 
of barbital. Still other faculty members to l>e dis¬ 
missed were Moriz Oppenheim, donnatologist; Qott- 
wald Schwarz, roentgenologist; Josef Friedjung, pedi¬ 
atrician; Richard Wa^er and Heinrich Kahr, gyne- 
eologists, and Emil Proeschcls, research phoniatricion. 
Professor Heinrich von Neumann, the otologist, a 
^^non-Aryan,” was under arrest until the puc>ce8gfttl 
intercession of his patient, the Duke of Windsor, 
There have been other suicides in addition to Professor 
Boas: the pediatrician, Professor Wilhelm Knoepfel- 
macher; seventy-four-year-old Professor Oskar Fmnkl, 
gynetfologist, and the dermatologist, Gal>or Nobl, known 
for his injection therapy of varices. 

The correspondent points out that in view of the 
circumstances this report can make no claim te com¬ 
pleteness. It does, however, provide an idea of how 
the change in the political status of Austria hoe 
affected faculti(‘B of medicine. 

GIFTS TO COLUMBIA UNIVERSITY FOR 
SCIENTIFIC RESEARCH 

Gists to Columbia University aggregating $403,792 
have been announced. The contTibutious, received dur¬ 
ing the past four months, will be applied largely to the 
support of research in medicine, cliemistry, biology and 
other sciences. 

The Rockefeller Foundation gave $111,750, of which 
$100,000 will be devoted to teaching and research in 
neurology over a five-year period. The remainder will 
be utilized as follows; Research on the constitutional 
aspi^ets of disease, $7,000; studies of the common coM> 
$2,750; research in chemical embryology, $2,000. 

The Carnegie Corporation of New York contributed 
$64,400, of which $60,000 is for the endowment of the 
program of graduate medicine at the Soho<^ of Medi¬ 
cine ; $8,260 is for chemical research in the department 
of biological chetnistry; $2,600 is for a study of young 
workers in a metropolitan area under the direction of 
the Institute of Educational Research at Teachers CoL 
lege; $1,560 is for reZeareh in statistical analysis; 
$1,600 for research on deficiency diseases in certain 
animals, and $060 for research in biochemistry. ^ 

The John and Mary R. Markle Foundation giM' 
$54,800, of which $24,600 is for work at the Ihstitttfo 
of Cancer Researcdi on biological effects of radiatibti^ 
$26,200 for establishment of a 
colony of primates in Puerto Eioc^ and 
research in the departeaent pf pptkolpg^ oii 
lifojpatibn in.arteHtmckiroBis,'■■■ 
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Other contributions of $5,000 or over for soientiflc 
work are: 

Throe anonymouii donors, through tho Alumni Fund, 
for the School of Engineering, $(30,000. 

The Josinh Macy, Jr., Foundation, $3,100 for research 
in the department of zoology on the origin of hereditary 
abnormaliticB and letliaJ effects in early vertebrate em¬ 
bryos; $2,100 for the study of otKmity in childhood; 
$3,600 for a study of primates; $6,000 for investigations 
In tho department of pathology on the relation of lipoids 
to the processes of growth and aging; $5,600 for investi¬ 
gations in the department of pathology on cell prolifera¬ 
tion in arteriosclerosis, and $7,800 for the compilation 
and publication of results of investigations of xwy<?ho- 
somatic problems in the department of medicine—a total 
of $26,260. 

An anonymous donor for research at the Institute of 
Cancer Research, under the direction of Dr. Francis Car¬ 
ter Wood, $20,000. 

The United States Public Health Service to tlie Amer^ 
icaii Journal of Cancer^ $8,500. 

The Florida Citrus Commission, for resoareh on the 
nutritional aspects of citrus fruits, $5,000. 

AWARDS OF THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 

A LIST of the 1938 honors and awards, to be pre¬ 
sented on December 6 to mombers and junior members 
of the Amencon So<dety of Mecjhanical Engineers at 
the fifty-ninth annnal meeting of the society in Now 
York City, has been announced by C. E. Davies, secre¬ 
tary of the society. An attendance of more tlian 3,000 
engineers from all parts of the United States and 
Canada is exptHited at the meeting. The awards are 
as follows: 

Awarded for some great and unique act of genius of 
engineering that has accomplished a great and timoly 
public benodt, the Holly Medal will be given to Francis 
Hodgkinsou, professor at Columbia University and con¬ 
sulting engineer, 138 E. 36th Street, Now York City, for 

meritorious services in the development of the steam 
turbine. ^ * 

Bestowed for an outstanding contribution to permanent 
engineering literature, the Worcester Reed Warner Medal 
will be presented to Lawford H, Fry, railway engineer, 
Edgowater Steel Company, Pittsburgh, Pa., for ‘^written 
contributions relating to improved locomotive design and 
litlliaation of better materials in railway equipment. ’' 

Preiented annually for an original paper or thesis of 
eaoeptional merit presented before the society, the 
Melville Medal for 1938 will bo awarded to Alphonse I. 
Xiipetz, chief consulting engineer in charge of research, 
American Locomotive Company, Schenectady, N. Y., for 
his paper on **The Air Resistance of Railroad Equip¬ 
ment.'' 

For outstanding achievement in mechanical engineer* 
jlng for 1938, tho Pi tau Sigma Medal will be given to 
Willed E* Johnson, engineer with tho General Electric 
Street^ Fort Wayne, Ind. Mr. 


Johnson was picked from among hundreds of candidates 
proposed by engineering schools, the local sections of the 
American Bociety of Mechanical Engineers and members 
of Pi Tau Sigma, engineering fraternity. 

Tho Junior Award will be presented to Arthur C. Stern, ' 
consult mg engineer, 928 Broadway, New York City, for 
his paper ‘ * Separation and Emission of Cinders and Fly 
Ash." 

The Charles T. Main Award of $150 for student engi¬ 
neers will be presented to Edward W. Connolly, 12347 
Monica Avenue, Detroit, Mich., graduate of the Univer¬ 
sity of Detroit, for his paper on "Economic lamitations 
in Engineering Design—with Concrete Examples. 

The Postgraduate Student Award will be given to Mar- 
sliull 0. Long, 928 W, 34th Street, Kansas City, Mo., 
graduate student at Princeton University, for hia paper 
on "An Investigation into tho Angular Gimracteristics 
of an Adjustable Blade Current Meter." 

The Undergraduate Student Award will be bestowed 
upon Donald C. McRorley, 434 8. Magnolia Avenue, Lan¬ 
sing, Mich., formerly of Michigan State OoIJege, for his 
paper on "Humidity Insulation," 

THE SEMI-CENTENNIAL MEETING OF THE 
GEOLOGICAL SOCIETY OF AMERICA 

As has already been reported in Scibncb, fifty years 
of progress in the science of geology will be celebrated 
at the semi-centennial meeting of the Geological Society 
of America, which will be held at the Waldorf-Astoria 
Hotel, New York City, on December 28, 29 and 30. Dr, 
Arthur L. Day, of Washington, D. C., is president of 
the society. 

A special anniversary day program on Friday, 
December 30, will describe the contributions made by 
geology to the development of the natural resources of 
the United States, Representatives of the major fields 
of geology, including mineralogy, economic geology, 
paleontology, seismology and petrology, will report ad¬ 
vances already made and outline problems yet to bo 
solved. 

Professor Herman Leroy Fairchild, of the Univer¬ 
sity of Rochester, who is now eighty-eight years old 
and the only surviving member of the organizing com¬ 
mittee which met at Ithaca, N. Y., in December, 1888, 
to found the society, will participate. Six of the one 
hundred and twelve original fellows who are still living 
will bo among the guests. They are, in addition to 
Professor Fairchild: Dr, Nelson H. Darton, U. S. Geo¬ 
logical Survey; Dr. William F. E. R. Gurley, Chicago; 
Dr. Robert T. Hill, Dallas, Texas; Professor Frederick 
W. Simonds, University of Texas; Dr. Edward 0. 
Ulrich, U. S. National Museum. 

The Paleontological Society, the Mineralogicai So¬ 
ciety of America, the Seismological Society of America 
and the Society of Economic Geologists, associated so¬ 
cieties, wUl hold their annual meetings as a part of the 
three^day program and will participate in the exhibits, 
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adfintifiti seasionB and annual dinner of the Geological 
Society. Luncheons are planned by the Mineralogical 
Society on Wednesday, December 28, and by the So¬ 
ciety of Economic Geologists on Thursday, Decem¬ 
ber 29. 

Lay explanations of tlie role of geology in everyday 
life and its contributions to the development of the 
United States will be presented over the radio during 
the meeting in a series of broadcasts sponsored by 
the society. More than fifty exhibits, dramatising the 
work of geology in all its branches, are being arranged 
by Dr. E. H. Colbert, of the American Museum of 
Natural History, chairman of the exhibits committee. 

The presidential address will be delivered by Dr. 
Day on Thursday night, at a special session in the 
American Museum of Natural History, Central Park 
West and 77th Street. The annual smoker will follow 
Dr. Day's address. Dr. Day retires from office at the 
close of the meeting and will be succeeded by a fellow 
whose election will be announced during the meeting. 

More than a hundred scientific papers reporting the 
progress of research on a variety of geological sub¬ 
jects will be given during the morning and afternoon 
sessions of December 28 and 29. The meeting will 
close on Friday night| December 30, with the annual 
dinner. 

The program will include the presentation of the 
Penrose medal, given for ‘Winent research in geology" 
to a geologist to be named that night. It will be the 
tenth award of the medal since it was established under 
a bequest by the late Dr. R. A. F. Penrose, Jr., in 1927. 
Dr. T. Wayiand Vaughan, of Washington, D. C., first 
vice-president of the society and chairman of the medal 
committee, will introduce the medalist* Dr. Day will 
make the presentation. 

Geology in and around New York City will be 
studied by visiting geologists during a scries of five 
excursions on Saturday. Open hou^ will be main¬ 
tained during the meeting at the national headquarters 
of the Geological Society at 419 West 117th Street. 
Professor Paul F. Kerr, of Columbia University, gen¬ 
eral chairman, is being assisted by a committee com¬ 
posed of forty-two local geologists. 

Dr. Day is chairman of the special committee that 
is arranging the semi-centennial observance. Assisting 
him are Dr. Charles P. Berkey, of Columbia University, 
secretary of the society; Professor Chester R. Long- 


well, of Yale University; Profeasw S, JSfor 

Laughlih, of Harvard University; Professor Arthur i 

Buddington, of Princeton University, and Joseph 
ley-Brown, of Kew Gardens, L. 1., chairman of the 
finance committee. 

RECENT DEATHS AND MEMORIALS 

Dr. AiiLBK RoasBS, supervisor of the department 
of chemical engineering at Pratt Institute, Brooklyn, 
since 1920, died on November 4 at the age of sixty- 
two years. 

Professor Leokxrd Staklet Duuoison, professor 
of pathology at the University of London, dean of 
St Thomas’s Hospital Medical School and director of 
pathology and bacteriology at the hospital, died on 
October 22. 

A OORBRSPONOEKT Writes: ^^Tho death at the age of 
thirty-one years has been announced of L. G. Sohnirel- 
mann, one of the foremost mathematiciaiw of the 
younger generation of the U.S.S.R.’’ 

As inscribed stone has been fixed by the London 
County Council at No. 32, Soho Square, W.I., Xion- 
don, recording the fact that Sir Joseph Banks, presi¬ 
dent of the Royal Society, and Robert Brown and 
David Don, botanists, lived at the house which for¬ 
merly stood on the site, and that the Linnean Soeieiy 
met there from 1821 to 1857. 

Ok the occasion of the Virginia convention of the 
American Association for the Advancement of Soienee, 
which will meet in Richmond from December 27 to 31, 
the Virginia Section of the American Chemical Society 
has taken steps to give honor to Virginia’s first state 
geologist, W. B. Rogers, for whom Mount Rogers in 
southwest Virginia is named. The section has been 
requested by officials of the national organization to 
sponsor a tour which will include a visit to White 
Top and Mount Rogers. One the proposals lor 
the memorial is the erection of a tower of native 
rock on the summit of Mount Rogers, which eOkn- 
mands a view of five states. Dr. Rogers took part id 
the formation of the Association of American Oeifi- 
ogists and Naturalists. He was named president of 
this group in 1848, when the society was transfomed 
into the American Association for the Advkneemdnt 
of Science^ He was elected president of the AmaricaQ 
Association in 1876. 

/ 


SCIENTIFIC NOTES AND KEWS 

Dr. Robert W. Wood, who retired this year from the of the society. The Rumford Medal was founded 1^^ 
professorship of experimental physics at the Johns Benjamin Thinnpson Rumford, who died in 
Hopkins University, has been awarded the Rumford Dr. Wiujam LotVd BetaK, 

Medal of the Royal Society in recognition of his work L^iana Uhivewu^, 
in .physics .and optics. Dr., Wood foreign .member' aif 'vthe ^ 



tiIttriM 0i Pouadatian for tlie Advanee- 

, xacAl Cif Taaehing. He will attend hin last meeting 
of lbs foundatioti in New York on November 16. Dr. 
Bi^an was appointed a trustee of the foundation in 
1910t succeeding Woodrow Wilson^ who had resigned 
to become governor of New Jersey. 

Major Qskxbal Williav H. Tbohappat, formerly 
chief of ordnance of the U. S. Army, who retired from 
active service on June 2, has been elected an hcmorary 
member of the American Society of Medianieal Engi¬ 
neers. 

J. E. Townsend, materials standards engineer of the 
Bell Telephone Laboratories, New York City, has been 
elected a member of the executive committee of the 
American Society for Testing Materials. He takes the 
place vacated by Allen Rogers, who recently resigned 
because of ill health and who died on November 4. 

Presentation of the Chemical Industry Medal of 
the Society of Chemical Indnsti'y, awarded annually 
for valuable application of chemical research to in- 
dustiy, was made to Dr. J. V. N. Dorr, president of 
the Dorr Company, at a joint meeting of the Amer¬ 
ican Section of the Society of Chemical Industry and 
the American Chemical Society at the Chemists’ Club 
on November 4, The award was made to Dr. Dorr, 
^‘in recognition of his inventions and aubfiequent world¬ 
wide introduction of apparatus and processes in many 
chemical, metallurgical and sanitational operntions 
which have made possible low cost production on a 
laige scale.” The presentation was made by Victor 
G- Bartram, of Montreal, Canada, president of the 
Society of Chemical Industry. Dr. Howard C. Par- 
melee, vice-president of the McGraw-Hill Publishing 
Company, spoke on the life and accomplishments of 
the medalist. Dr. Wallace P. Cohoe, chairman of the 
American Section of tke Society of Chemical Industry, 
presided. 

The Clement Cleveland Medal "for outstanding 
wp^ during the year in the campaign to control 
egne«ar” was fmssenfeed to tiie National Association of 
Srienee Writ^ at the twelfth annual dinner meeting 
of the New York City Cancer C<mimittee, which was 
hdd on November 2. Mrs. Bobert G. Mead presented 
the medal to William L. Lawrence, a memW of the 
staff of The Nw Tprfc Kews, who was designated 
yiy Thomas Homy, president ort the aasomation, to 
medal in bdudf of his associates. 

:6th D’Anot Powna was dected president of honor 
1^ Soriety of Surgery at the Seventh 

Hm Imbentolbnal Oopgress of Surgery held 
He was one of the founders 
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Nature writes: "The impending retirement of Sit* 
Daniel Hall from the directorship of the John Innes 
Horticultural Institution will presumably close his very 
long eonneotioo with agricultural administration and^ 
research. From the time when he was the first prin¬ 
cipal of the South Eastern Agricultural College, Wye, 
and throughout his directorship of the Bothamsled 
Experimental Station, his tenure of office as principal 
Bcientifle adviser to the Ministry of Agriculture and 
Fisheries, and lately as director of the John Innes 
Institution, Sir Daniel has impreased all by bis knowlr 
edge, his sound judgment and tact, and not least by 
his great ability as a writer and speaker,” 

Dr. GBcmos C. Shattt/ck has been promoted to a 
clinical professorship of tropical medicine in the Har¬ 
vard Medical School and the Harvard School of Public 
Health. 

Professor F. F. Nord, of the University of Berlin, 
h£ut been appointed professor in organic chemistry at 
Fordham University. 

Dr. Alfred F. Huettner has resigned his profes¬ 
sorship at Washington Square College, New York Uni¬ 
versity, and has become associate professor in biology 
at Queens College, Flushing, N, Y, 

Dr, John J. Livinoood, who has been working in 
cooperation with Professor E. 0. Lawrence, of the 
University of California, with the cyclotron, has been 
appointed instniotor and tutor in physics at Haiward 
University, 

Dr. Soha Weiss, associate professor of medicine at 
the Harvard Medical School and assistant director of 
the Thorndike Memorial Laboratory at the Boston 
City Hospital, has been appointed pfaysician-in-chief 
of the Peter Bent Brigham Hospital, to succeed Dr, 
Henry A. Christian, who has resigned. 

Dr. Gano Dunn, president of the J. G. White Engi¬ 
neering Corporation, has been elected director of the 
BCA Manufacturing Company. 

Dr. Hobbrt B. Sosman, since 1928 physical chemist 
of the Research Laboratory of the United States Steel 
Corporation, Kearny, N. J., has been made a member 
of Bartol Research Foundation Committee of the 
Franklin Institute, 

Thomas G. Stpets, formerly in charge of resoardi 
and sorrice work in the cooperative division in dairy¬ 
ing of the Farm Credit Administration, has become 
hekd of a new Subdivision of cooperative reseaTCh and 
servi^ olj the division of research. 

Da, Paul Devxb Miller, assistant in the depart*^ 
and physics of the Ohio State Uni^ 
W Dr< 0^9^ B, Waitkms, assoriat^ with 
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Solvay ProeesR Company and the Agfa Ansoo 
Company, havo joined the technical Btaff of the Bat- 
telle Memorial Institute, CoIumbufS, Ohio. Dr. Wait- 
yinR will he concerned with problems in industrial 
organic chemistry' and Dr. Miller with pro!)lems of 
physical chemistry. 

Dk. ITahold St. John, of the Bishop Museum and 
the University of Hawaii, returned in September to 
Honolulu from a four-months botanical expedition to 
Rotuma Island under the auspices of the Carnegie 
Corporation. Rotuma is an isolated volcanic island 
in the South Pacific Ocean, eight miles long, 860 feet 
high. It is populated by a handful of whites and 
2,900 native Polynesians. Its flora was completely un¬ 
known, Dr. St. John returned with collections of the 
native and introduced plants and of the economic 
plants used by the natives. The collections total 5,000 
sheets and include many new species. 

Dr. B. E. Daulobkn, chief curator of botany at the 
Field Museum of Natural History, has returned from 
a brief visit to northern Brazil. He brings material 
required for the preparation of proposed dioramas 
showing groups of tropical plants in scenes repro¬ 
ducing their native habitats. Studies and collections 
'were made of palms and other plants in the state of 
Para along the Amazon and Tapajoz Rivers. Besides 
plant material, he obtained an extensive series of 
photographs which will guide the preparators in re¬ 
constructing the South American landscapes and pre¬ 
paring the ecological groups of plants, which are to 
be features of the Hall of Plant Life, 

Dr. Myron Gordon, who from 1925 to 1937 was in 
cha.rge of the fish genetics laborattmy of the department 
of zoology of Cornell University, has been appointed 
a fellow of the John Simon Guggenheim Memorial 
Foundation for the year beginning on October 1. He 
will study the geographical distribution and variation 
of tha platy'flshcs of the streams of the Atlantic drain¬ 
age of Mexico. Stocks of all the species will be 
brought back to reestablish the genetics experiments 
formerly conducted at Cornell University. 

In connection with the recent allotment of funds to 
the Geological Survey by the Public Works Adminis¬ 
tration for studies of strategic minerals, D. F, Hewett 
spent from October 5 to 7 in field conferences with 
H. 0. Ferguson, Ward Smith and R. M. Droyer, who 
are engaged in studies of nickel deposits in the Table 
Mountain district, tungsten deposits in the Lovelock 
quadrairgle, and mercury deposits in the Goldbanka 
district, Nevada, respectively. Later Mr. Hewett en¬ 
gaged in a brief review of the geology of the Death 
Valley region, in company with L. F. Noble. 

On sabbatical absence from Smith College for the 


first semester are: Gladys A, An^w, professor of 
physios \ Dorcas Brigham, assistant professor of bot- \ 
any; Elizabeth P, Genung, associate professor of bac¬ 
teriology, and Caroline E. Heminway, assistant pro¬ 
fessor of geology; on sabbatical absence for the second 
semester will be: Gilbert H. Ayres, associate profesaor 
of chemistry'; Robert F. Collins, associate professor of 
geology. On leave of absenci^ for the year is Margaret 
Kemp, assistant professor of botany. 

PttOiTESSOR S. 0. Mast, of the Johns Hopkins Uni¬ 
versity, will deliver on November 21 the second Wil¬ 
liam Keith Brooks lecture at Greeiiaboro College, 
North Carolina. The first kniture was given by Pro¬ 
fessor A. S. Pearse, of Duke University. 

Dr. a. a spile y Weech, associate professor of dis¬ 
eases of children, College of Physicians and Surgeons, 
Columbia University, will deliver the second Harvey 
Society lecture of the current series at the New York 
Academy of Medicine on November 17. He will speak 
on “The Significance of the Albumin Fraction of 
Serum.” 

Dr. Charj.es F. Brooks, director of the Blue Hill 
Observatory of Harvard University, spoke before the 
American Geographical Society of New York on No¬ 
vember 1 on the September hurricane and on the 
methods of predicting such storms. 

Dr. Oscar Ridplk, of the department of genetics of 
the Caniegie Institution at Cold Spring Harbor, gave 
an address at Queens College, Flushing, N. Y., on the 
evening of October 26. He spoke on “The Life-Sci¬ 
ences and Modem Man.” 

Dr. Charles Palache, emeritus professor of min¬ 
eralogy and curator of the mineralogical museum at 
Harvard University, addressed the Boston Mineral 
Club on November 1 at the lecture hall of the Geolog¬ 
ical Museum, Harvard University. The title of his 
lecture was “Forty Years of Mineral Collecting around 
Boston.” 

Professor Philipp Frank, of the German Univer¬ 
sity of Prague, lectured at the Iowa State College otj 
N ovember 7 under the auspices of the Research Council 
on “Philosophical Interpretations and Misinterpreta¬ 
tions of the Quantum Theory” and under the sponsor^ 
ship of Sigma Xi on “Modem Physics and Common 
Sense.” Dr. Harold T, Steams, senior geologist of 
the U. 8. Geological Survey, lectured on October 13 . 
and 14 on the geology and vplcanojogy of Hawaii. 

Dr, Claude Fi, ZoBell, professor of marine miero- 
biology at the Scripps Institution of Oceanography, 
La Jolla, Calif., and Professor B. M. Dnggar, of tiie 
department of botany of the University of 
were the guest speakers at the 



Nmtli Central Braneii of tbe Society of American 
Bacteriologists held in Madison on October 21* Dr. 
SSoBell gave an illustrated lecture on “The Occurrence 
and Importance of Bacteria, in the Sea”; Professor 
Duggar spoke on “Some Effects of Radiations upon 
Microorganisms.” 

The fortieth annual meeting (the 225th regular 
meeting) of the American Physical Society will be 
held at the National Bureau of Standards in Wash¬ 
ington, D- C., on Tuesday, Wednesday and Thursday, 
December 27, 28 and 29. Dr, Lyman J. Briggs, di¬ 
rector of the National Bureau of Standards and pres¬ 
ident of the society, will give an address on Wednes¬ 
day afternoon on “The National Standards of Mea¬ 
surements.'* This will be followed by an inspection of 
the standards in the laboratories. The program will 
include a joint dinner with the American Association 
of Physics Teachers on Wednesday evening. Head¬ 
quarters of the society will be at the W'ardmfln Park 
Hotel. 

The North Midwest Section of the Society for the 
Promotion of Engineering Education held its fourth 
annual meeting at tbe Michigan College of Mining and 
Technology at Houghton, Mich,, on October 7 and 8. 
Dr, J. H. Mathews, head of the department of chem¬ 
istry at the University of Wisconsin, gave an illus¬ 
trated public lecture on “The Scientific Detection of 
the Criminal**; Professor M. L. Enger, dean of the 
College of Engineering of the Xlnivcrsity of Illinois, 
discussed “Academic Salaries**; group conferences and 
inspection trips wore also included on the program. 
Professor E. B. Kurtz, of tbe State University of 
Iowa, will act as chairman of the 1939 meeting, which 
will be held at the university in Iowa City. He suc¬ 
ceeded Professor George W. Swenson, of the Michigan 
College of Mining and Technology. 

The first forum meeting of the American Institute, 
New York, on “The Impact of Science on Society,** 
was held on Thursday, November 10. D/. Howard W, 
Haggard, who has been asked to serve as permanent 
chairman for the forums, presided. The subject of 
the first meeting was “Does linger Life Mean More 
Happiness f” Dr. Alfred J. Lotka, president of tbe 
Populatipn Association of America, assistant fjtatis- 
dcian of the Metropolitan Life Insurance Company, 
ymn the principal speaker; Dr. Ijonis I. Dublin, of the 
Metropolitan Life Insurance Company; Dr. Daniel 
Pi?wioott, of Rutgers University, and Dr. Mordeeai 
BMciel, of the Social Security Board, joined in the 

latfOTimna anneraneed for the coming season by the 
of the American Aasooiation for 
M to Seiettca are as follows: October 
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27, “The Gates of the Antarctic,** by Dr. Robert Cush¬ 
man Murphy, curator of oceanic birds, American Mu¬ 
seum of Natural History; November 17, “How Past 
Can You Readf,** by Dr. Charles H. Judd, director^ 
of education for the National Youth Administration, 
previously professor of education and head of tbe 
department of psychology, University of Chicago; 
December 5, “The Magic of Fluorescence,** by Dr, 
H. n. Willard, professor of chemistry, University of 
Michigan; January 19, “Is there Telepathyt,** Dr, 
Joseph Jasti*ow, emeritus professor of psychology, 
University of Wiscon.sin, speaker on the National 
Broadcasting Company Network; Februaxyr 9, “Chem¬ 
ical Secrets in Plant Growth,** by Dr. P. W. Zim¬ 
merman, plant physiologist, the Boyce Thompson 
Institute; March 9, “Dairying Down Under,** by Dr, 
R. B. Stoltz, chairman of the department of dairy 
technology, the Ohio State University ; April lecturer 
to be announced. 

Anti-cancer week will be celebrated in Fiance from 
November 23 to 30, under the auspices of the Inter¬ 
national Union against Cancer, of which Senator 
Jufltin Godart is president. It is planned to com¬ 
memorate during the week the discoveries of x-rays 
and radium and the developments in physios follow¬ 
ing the discovery of the electron and Hertzian waves. 
The program is divided into the four following sec¬ 
tions: 1. Physics of the Electron. 2. Physics and 
Biological Action of X-rays, 3. Physical and Bio¬ 
logical Studi(?5t ort Radioactivity. 4. Physical and Bio¬ 
logical Studies on the Hortziiin or Short Waves. Dr. 
Jean Perrin, professor of physics in the University 
of Paris, will preside. 

The British Medical Journal states that the twenty- 
sixth Frencli Congress of Medicine, which was to have 
been held at MarseilleH on September 26, was post- 
j>oned until November 10 to 13. The following con¬ 
gresses which were to have been held this month have 
been indefinitely postponed: the twenty-fifth French 
Congress of Hygiene, the fourth annual Congress of 
French-speaking Electroradiologists and the Franco- 
Yugoslav Medical Congress. The next congress of the 
Latin Medical Press, which was to have been held at 
Lisbon this year, has been postponed until the end of 
next summer. 

The Public Works Administration has appropriated 
$403,100 for the improvement of national parks in 
California. Yosemite National Park and Lassen Vol¬ 
canic National Park received $202,100 and $76,600, 
respectively, with smaller allocations made to Sequoia 
and G^eliie^al Grant national parks and Death Valley 
and Lava Beds national monuments. Tbe total allot¬ 
ment for the National Park Service amounted to $3,- 
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DISCUSSION ' 


EPIDEMIOLOGY OF SAINT LOUIS 
ENCEPHALITIS! 

Pkbvious studies of the 1933 epidemic of St- 
Louis encephAlitis failed to reveal a “concentration of 
cases in any sharply localized section of the city and 
suburbs.”® By a statistical method which will be 
described in detail elsewhere it has been possible to 
detect a concentration of cases in a number of areas 
in St. IjOuLs City and County for the epidemics of 
1933 and 1937. Briefly the ruethod consists of plotting 
on a given map not only the encephalitis oases hut 
also an additional number of control cases. The con¬ 
trol cases in the present study were taken from the 
only two sources known to be available. 

The first controls were from general mortality rec¬ 
ords on file in the departments of vital statistics of the 
county and city. The sample consisted of the home 
addresses of all persons dying in St. Louis City and 
County in 1935 who were 6,15, 25, 35, 45, 55, 65, 75, 
86, 95 years of age. The second control series was 
taken from the city and county directories of the 
appropriate years so that 22.5 per cent, of the home 
addresses were from the county and 77.5 per cent, 
from the city (estimated population of county and 
city). Sampling was effected by selecting home 
addresses situated in a constant position on successive 
or alternate pages of the directory (e.g., first home 
address in upper right-hand corner, etc.). There were 
1,212 home addresses in the mortality sample, 2,453 
in the directory samples, 1,130 reported encephalitis 
cases in the 1933 epidemic and 518 reported cases in 
the 1937 epidemic. The mortality and directory sam¬ 
ples of populations from the twenty-six health dis¬ 
tricts in St. Louis, eighteen incorporated and twenty- 
one unincorporated communities of St, Louis County 
were tabulated and testa of homogeneity calculated.* 
Using the chi-square test no lack of homogeneity be¬ 
tween the two control series was detected and the two 
control series were further checked by comparing the 
variation of the sampling per district and community 
with the United States Census figures for 1930. The 
next step was a systematic canvass of the map with 
a compass constructing circles with half-mile radii. 
In the area of each circle a test was made to determine 
whether a statistically significant preponderance 
(P = 0.01 or less) of control over encephalitis oases 
or vice versa occurred. Thus it was possible to dis¬ 
regard city and district lines and to shade those areas 
with a preponderance of encephalitis and to cross* 
hatch those in which a significant scarcity of eneephali- 

1 From the Departments of Pathology and Medicinsi 
Saint Louis University. The work was supported by a 
grant from the Bneepnalitis Fund. 

«J. P. Leake and others, Puhlie SaaUh Ballstia, No* 

4 B. A. '^gtatiodeal Motlukb for Bessareh Work* 
ors,’^ OUver ai^ Boyd, 
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tie occurrfd. Statistically signtficaiit oonoentmtkmk 
of reported encephalitis cases occurred in the .tOfO 
epidemics. In both epidemics the disease appear^ 
first and simultaneously in these same widely separated 
areas and continued to be most prevalent there dorijEig 
the remainder of the epidemic* 

After a study of the terrain it became obvious that 
all foci of encephalitis were situated within a mile 
and all except one within a half mile of the email 
streams in St. Louis and Bt. Louis County. The 
streams all or nearly all carry sewage. The encephali* 
tis shading ended sharply in West End district, whOre 
the River des Peres is buried, and began sharply in 
the Oakland district where the same stream rises to the 
surface again. The survey revealed a fairly close 
correlation between the occurrence of epidemic en¬ 
cephalitis foci and the lack of outdoor sanitation in 
an area as judged by the presence of weeds, open sew- 
age, ponds, streams, garbage and tin-oan dumps. 
Ninety-five per cent, of the inhabited weed, open sew¬ 
age, stream and pond area of St. Louis showed a sig¬ 
nificant (P = 0.01-‘) or probably significant (P=:0.06 
to 0.01) preponderance of encephalitis and 87 per 
oent. of all cases occurred within a mile of such an 
area. Every district in the St. Louis area which was 
without weeds, open sewage and ponds and which was 
separated a mile or more from such an area was not 
only without eneephalHia foci but actually showed a 
statistically significant scarcity of encephalitis. About 
40 per oent* of the population of St* Louis lived under 
these fortunate conditions. In this connection fit* 
Louis City had for the two epidemics a combined rate 
of 109 cases per 100,000 population, incorporated 
communities in 6t. Louis County the rate of 216, and 
unincorporated communities a rate of 420 per 100^000 
persons. 

The prevalence of encephalitis in sewage, stream, 
pond and weed areas could not be explained on 
presence of more old people in such r^;ions, since ^ 
mortality sample used as a control was largely nmde 
up of old persons and had the same age distribu^on 
as the encephalitis cases. Nor could poTerty and poor 
indoor sanitation explain the prevalence in sewa^ 
stream, pond and weed areas, since the areas in 
Louis with greatest poverty and moat unaatisfaelory 
indoor sanitatioD had among tl^ encephaliiis ^ 
the St. Louis area. On the otiier hand, encephal^; 
foci did occur in districts where the popuktii»h 
either wealthy or above the average in wcidth. 
disease did not tend to predominate in ttie nmv^ 
gested areas and in actually 

the most sparsely settled areas of city 

^ dlsilatMtlms no 
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ito Mind Inmily or household) ote.) and every known 
featore of its epidemiology is oommott to the mosquito- 
* home diseases, such as yellow fever/ malaria^ and 
equ^ enoephalomyelitis.*'^ It shows lack of 
ohviouB eounection between the eases as to oontagion, 
water supply, food supply, or milk supply.” In 1933 
and in 1937 the disease seemed to appear simul¬ 
taneously in widely separated areas in St Louis 
Connty and City. The same areas were involved in 
the two years. Throughout both epidemics the pre¬ 
dominance of the cases was in those areas in which 
it first appeared. It does not occur every year, occurs 
ordy in the period of the year between July and Octo¬ 
ber and ends with cold weather. The disease is oon- 
eentrated in the vicinity of the small streams in St 
Louis and St. Louis County in areas characterized by 
proximity to weeds, refuse dumps, open sewage and 
ponds. 

A. E. CasKT 

G. 0. Brock 


LIFE-CYCLE OF A SPOROZOAN PARASITE 
OF THE OYSTERi 


SiKos 1930 serious oyster mortalities have occurred 
in five different coastal regions from Mob jack Bay, 
Va., to Lake Barre and vicinity in Louisiana. In each 
instance the oy&to*B have shown an unusually weak 
condition of the adductor muscle and inability to main¬ 
tain closure of the shell during dredging, transplanting 
and shipping operations. Though the exact cause of 
these epidemics has not been definitely established the 
mierpsoopical examination of weak and dying speoi- 
mouB from each r^ion has disclosed a heavy ooncen- 
tration of spores in the tissues of the muscle, gills 
and mantle, the number per oyster frequently amount¬ 
ing to several million. These resistant, tbiek-walled 
. spores, ovoidal in form, ate generally grouped in 
variable numbers (1 to 16) in hypertrophied host cells 
and surrounded by a crescent-shaped episporo. The 
mature spore (lex^gth 20diameter lip) contains a 
single vermiform sporozoite folded twice on itself and 
is the resting or Anal developmental stage in the oyster. 

Studies oonducted ondm* natural and laboratory con- 
diUons show that the meats of dying, infected oysters 
sip^ readily devonred by the common mud crabs, Pawo- 
hsrbifi end in the 

iuteaiitie of which hatching of the spores takes place. 
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The iqmrozoite escapes through a micropyte and 
migrate to the epitbeliom of the gut, where it becomes 
attached by a globular epimerite. In 15 to 20 hours 
it develops into a very small, delicate, ccphaline greg*« 
arine which soon detaches and undergoes precocious 
coupling with other sporonts (primary sporading), 
forming syzygiea of 2 to 10 individuals in chain-like 
formation. The chains break up and the young grcg- 
arines, after another short period of attachment, de¬ 
velop into short, cylindrical sporonts (hyperspora- 
dins) having a length of 18 to 30 |a. The character- 
iatio gregarine stage in the crab has a granular, spheri¬ 
cal protomerite with a lens-shaped, epimeric cap of 
hyalin material. The long deutomerite, rounded at 
the end, has a more dense, granular cytoplasm oontiun- 
ing a large vesicular nucleus with single nuoleolns. 
A clear, well-defined cuticle surrounds both parts and 
forms a wedge-shaped ^^uscular collar” or septum at 
the point of junction. 

The sporonts grow to a oonaiderable size and form 
syzygies of two individuals of unequal length in which 
the primites attain a length ranging from 275 to 342 u 
and the satellites from 220 to 286 a. These migrate to 
the rectum of the crab, and after becoming attached 
to the cuticle by an adhesive disc, coil up and form 
strong, thin-walled gametocysts, varying m diameter 
from 81 to 192 p. The two gregarincs in each gametp- 
cyst undergo extreme nuclear division into gametes 
which, after a period of mixing, fuse in pairs form- 
zygotes that become arranged radially in small 
groups around slightly larger central cells. These 
rosettes of zygotes, or gymnospores, 4 p in diameter, 
axe rdeosed into the water with the rupture of the 
gametocysts and are carried into the shell of the 
oyster by the feeding current. The possibilities of 
heavy oyster infections are great considering the gmx- 
cral abundance of the crabs and thrir close assodation 
with the mollusc, and the fact that 40 to 86 gametio-. 
cysts, containing from approximately 8,000 to 90,000 
gymnospores each, may be produced in a single crus¬ 
tacean host 

Experiments with vitally stained gymnospores show 
that Uiey attach to and penetrate the epithelium of the 
oyster giU by moans of a pseudopod projected from 
the central odl; Though the zygotes may develop here 
to maturity they generally are picked up by the phago¬ 
cytes and transported in the circulatory system to 
neariy all parts of the body. In the blood vessels and 
rinueas of the gills, mantle and musde the infected 
phagpeytee accumulate in large numbers and increase 
to a considerable size (diam. 30 to ICKlp) with the 
rap^ growth of tiie zygotes and their transf ormktiYm 
into aporWoites. After eodi sp<nrozoite has snn^otmded 
its^ W|(h a heavy, double-wafied aporoeyst, the paaaa^ 
site hW dmraeterisrie resthof or diseamina^ 
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tiou Btage commonly found in Oatrea virginica. The 
spores were also found in the following pelecypods: 
Pecten^ Anomiaf Oatrea equestria, Modiolusj Venus 
sicmc and Martesia and in the gastropod, Urosalpinx. 

The life history and morphology of this aporozoan 
parasite resembles that of the Porosporidae described 
on the French coast by Lcger and Dubosctj^ and Pierre 
Hatt.® It is a heterogouetic gregarino with alternation 
of hosts, having the vegetative and reproductive i)hase 
in the intestine of decapod Crustacea and sporogony 
in molluscs, particularly in laniellibrancha. The resis¬ 
tant, monozoie spores found in Ostrea are similar to 
those first described as Nematopsis by Schneider* in 
1802. The American form, which will bo described in 
detail in a forthcoming paper, is a new species for 
which the name Nematopais ostrearum is proposed. 

Studies of the effect of the parasite on adult oysters 
were conducted in the luboratoi’y, where heavy infec¬ 
tions could be produced by kcci)ing them in close asso¬ 
ciation with mud crabs cairying gamotocysts or by the 
introduction of ripe gymri os pores. In bulk experi¬ 
ments with several hundred oystera, losses of fifi to 73 
per cent, were obtained over a period of 3 months. 
Kymograph records of shell movement of 35 heavily 
infected oyatei*s showed abnormal and frequent con¬ 
tractions of the adductor muscle followed by loss of 
holding power and death of the molluscs. Ketraction 
of the mantle, cessation of shell gi'owth and weak 
attachment of the muscle to the shell are also charac¬ 
teristic of mortalities in the field and laboratory. The 
injui-y to the oyster host may be due to a toxin given 
off by the developing sporoxoito, particularly in the 
sensitive mantle tissue, or to actual physical obstruc¬ 
tion of the circulation by the masses of enlarged, 
infected phagocytes found in the blood vessels of the 
gills and muscle. 

Practical prevention of the infection of oysters by 
this parasite is possible by control of the primary host, 
the mud crabs, and by exercising care in the selection 
of uninfected seed oysters for restocking growing and 
maturing areas. The crabs do not migrate and can be 
easily removed, beftn’e the beds are planted, by the 
use of dre<lgCH or scrapes equipped with fine mesh 
bags. In certain regions where valuable oyster beds 
have been abandoned or their productivity seriously 
reduced because of damage by this microsfH)pic peat it 
should be possible to reestablish and increase produc¬ 
tion by tile procedure suggested above. 

Herbert F. Petthbrch 

U. S. Fisheeies BioiiOoicAL Station, 

Bbautort, N. C. 

2L. Legcr and O. Duboseq, Trm. Stat, de Wimetem, 
T. 9: 126-139, 1926. 

» P. Hatt, AroL Zool T. 7S, 34X-416,1931* 

^ A. Bchneider, TobZ, Zool., T. 9; 1892. 


FIELD TRIPS FOR THE TEACHING 
OF GEOLOGY 

Field experiences of some kind have long played a 
part in courses in geology. These experiences vary 
greatly in amount of time spent, in methods and in 
results obtained. Since this is the case, it is well to 
evaluate from time to time such geological experieneea 
in terms of their educational possibilities. 

In the endeavor to make his own field class trips 
most productive for his students, the writer, during a 
period of years, has made a study of field class pro¬ 
cedure. As a result of this study certain conclusions 
have been reached and are briefly presented here. 

Since much of the procedure depends upon the aims 
or objectives of the field trips, a concise statement of 
attainable and worth-while objectives is desirable. 
Objectives for a course in general geology io ivhich 
carefully planned field trips may contribute ai'e the 
following: 

(1) A genuine iatorost in the science of geology. 

(2) Home ability to correctly interpret certain geo¬ 

logical i>henomona. 

(3) Some appreciation of the geological environment 

of mankind. 

(4) The contrilmtion of earth materials and the sub¬ 

stances derived therefrom to man’s progress, his 

pleasure and his comfort. 

While each trip will have a part to play in the 
attainment of these more general objectives, it will also 
have some specific aim of its own. For example, the 
major emphasis on one trip may be devoted to only a 
port of Objective No. 2, yet the trip as a whole will 
furtlier the realization of Objectives 1, 3 and 4. 

The methods employed in the classroom, the labora- 
toiy and on the field trips should all contribute to the 
attainment of the objectives set up for the course. 
How then shall the field trip be conducted so as to 
bring about the greatest possible realization of these 
objectives ? 

According to the writer^s experience the field trip 
that is to contribute aa much as possible to the attain¬ 
ment of the foregoing objectives and which is arranged 
with them in mind will be such as will require a maxi^ 
mum of participation, interest and industry on the 
part of each student. Active student participation 
may be secured most naturally through the use of a 
carefully planned activity program and selected prob¬ 
lems. The u.se of such a program on a field trip is 
challenging and highly instructive as well as interestixig 
to students. It directs the attention of each student to 
the materials for study and gives him an opportunity 
to independently observe for typical eharacteristies, ^ 
note similarities and diSerences and to ^ 
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suggeftt or iOt«rpretationd for what he 

^ }utis ami. 

After BXifScient time has been aJlowetl for the stu¬ 
dents to make independent observations they are called 
together and the observations on the assigned area 
summariKed. On the drat held trips some inchviduais 
will not only have more to report than others, but their 
findings will bo more coirect because of the wide range 
in the natural ability of students to observe critically. 

The class is next asked to jastify the suinmarn^d 
observations by the geological evidence at hand and by 
the previous study in the course. Such a procedure 
provides a discussion in which the studente are the 
active participants, while the instructor servos to keep 
the subject open until all the evidence is weighed and 
conclusions reached. 

Jf the previous experience of the class and tl*e evi¬ 
dence at hand arc sufficient to justify sound conclusions 
the problem may be followed through to a complete 
solution at this time. 

If, however, an adequate soluticui of some of the 
field problems lies beyond the present state of the stu¬ 
dents' learning, such problems may well be left open 
for the present, to be taken up later in the classroom or 
in the field, when the course work has progressed to 
the required stage. 

One incompletely solved problem may lead to other 
related ones. It may be used to stimulate student inter¬ 
est in these problems and to challenge their ability to 
solve them. 

The procedure in each case will be such tliat the 
instructor serves to direct the students' attention to 
the problem for study, to stimulate more accurate 
observation and to see that the discussion comes to 
sound conclusions. Thi^ process of solving a problem 
is a cooperative venture wherein the observations of all 
^re pooled and evaluated. The thinking of the students 


is sharpened and their faculties for critical observation 
and judgment are developed. The field trip becomes a 
period of discovery for the group as a whole and of 
development for tlie individual, 

As students are thus given an opportunity to share in 
the lusponsibility of solving field problems the trip 
becomes increasingly purposeful to them and there 
is marketl advance in the attuiument of the desired 
objectives set up for this part of the geological pro¬ 
gram, 

C. S. Gwynnib 

Iowa State Collkoe 

AGRONOMIC SCIENCE, iSsB-igzB 

Aix)KG with other scientific contributions of which 
1938 marks the centenary, agronomists should not let 
pass unnoticed those of the Frenchman Boussingault> 
Just a century has passed since Jean Baptiste Bous- 
.singault, adventurer, traveler, chemist and “farmer of 
Becliclbronn," made his fii-st fundamentnl contribution 
toward the solution of the problem of nitrogen assimi¬ 
lation by plants. In two papers [>ublished in 1838 in 
volumes 47 and 49 of de Cfdmie et de Physique 

he reported results of carefully conducted experiments 
which showed that certain legumes grown in sterile soil 
“a(?quired a very appreciable quantity of nitrogen'^ 
and that “wheat and oats (non-legumes) grown in the 
same circumstances . , . showed no increase in nitrogen 
after their maturity." A little later Boussingault con¬ 
ducted field experiments wuth crop rotations, some of 
which contained legumes. The harvested crops were 
carefully weighed and anaJyml. Bouesingault stated, 
“it was with the piirp()se of substituting positive facte 
for mere guesses” that he undertook the work. His 
experiments virtually mark the beginning of agronomic 
Bcience. 

A. B. Bkaumoht 


REPORTS 


THE DEPARTMENT OF AGRICULTURE 
APPROPRIATION ACT, 1939' 


AvPOOPBtA'noKS made in the act for the support of 
the Federal Department of Ap-ieulture for the fiscal 
year ending Juno 30, 1939, as signed by President 
Prai^in D. Eoosevelt on June 16, 1938, aggregated 
1^43^040,279, plus $187,105,000 of reappipopriated 
! iihads. If to tbifi are added $152,023,958 for the 


saHttaHed “permanent” appropriatioiis, which auto- 
mi^tieaUy available^: $825,000 carried in the 

febond Belteiehcy Act, $7,000,000 transferred from 
^ Dej^ control surveys and 


avcdlkMe imder the Work Relief and 


Station Jecard 


Public Works Appropriation Act of 1938, the total 
for the year becomes $1,475,994,237. The comparable 
aggregatf^ for the preceding year, including deficiency 
appropriations, was $984,006,456, of which $850,794,- 
177 was derived from the appropriation act. 

By far the largest allotment is that for the conser¬ 
vation and use of agricultural land resources. The act 
itself appropriates $345,000,000 and reappropriates 
$166,000,000, while $360,024,893 additional will be 
available from other sources for parity payments to 
produ^cero of wheat, corn, cotton, rice and tobacco and 
for othe^' price adjustments, Second in siise only to 
tltese appropriations are the grants for roads. The 
Bttpaau of Public Roads reeeives $187,500,000, an 
ioerei^ Of $20,000,000, mairiy for more tepid elimi^ 
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nation of grade crossings and the construction of 
federal‘(lid feeder roads, and in addition $14,000,000, 
an increase from $12,500,000, is made available for 
forest roads and trulls. A third major allotment is 
that of $175,000,000 to the Farm S<Hmrity Administra¬ 
tion for loans, relief and rural relmbilitution. 

Other large items relate to the carrying into effect 
of recent legislation, such as the Sugtir Act of 1937, 
for ■which $48,000,000 is provided, and the Farm 
Tenant Act, with $25,000,000 for loans to farm tenants, 
$2,000,000 for the liquidation and niHJiagement of 
resettlement projects and $5,000,000 for land utiliza¬ 
tion and the retirement of submarginal land. A reap¬ 
propriation of $25,500,000 is made under the Federal 
Crop Insurance Act of 1938; $1,800,000 is granted 
j'or the retirement of cotton pool paTtici|>ation trust 
certificates; and $500,000 is allocated to develop facili¬ 
ties for water storage and utilization. 

The special research fund of the department under 
the Bankhead-Jones Ad (E. S. It., 73, p. 289) is in¬ 
creased from $1,200,000 to $1,400,000, Authorization 
is also given to utilize not to exceed $100,000 of funds 
available under the Agricultural Adjustment Act of 
1938 to (Kmduct a survey to determine the location of 
the regional I'cscarchlaboratories i)rovided under that 
act (E. S. R., 78, p. 437) and the scope of the investi¬ 
gations to be made, and to coordinate the research 
work now being carried on. 

For what arc termed the “ordiimiy activities’^ of the 
dej>artment the allotment is $93,747,611, a decrease 
from $99,314,204, The lui-gest itejn under this heading 
is that for the Soil Conservation Service, which shows 
an apparent decrease from $24,390,780 to $23,525,000. 
Of this amount $425,135 represents transfers to other 
bureau,s of llie department, and the remuinder is a cur¬ 
tailment for operations, demonstrations and informa¬ 
tion. The allotment for soil and moisture conservation 
and land-use investigations is $1,510,601. 

A total of $19,500,400 is provided for the Forest 
Service. Its net increase of $668,218 is largely in the 
funds for administration of the national forests and 
for increased cooperation in iorest fire control, farm 
foresti’y and private forestry. 

An apparent increase from $10,373,098 to $14,- 
136,731 for the Bureau of Animal Industry is more 
than offset by a reduction from $15,864,000 to $0,600,- 
000 in the funds reappropriated for the campaign 
against tuberculosis and Bang^s disease, making the 
new total for this purpose $12,003,000. The remaining 
allotments of the bureau are continued without sub¬ 
stantial change. 

The funds administered by the Extension Service 
are increased from $17,490,083 to $17,917,583. The 
full authorized increase of $1,000,000 in Bankhead- 
Jones funds is provided, but $645,000 has again been 


deducted from certain supplementary funds hitherto 
available under a sliding-scale arrangement looking^ 
toward their complete replacement by Bankhead-Jones 
funds in 1940. An increase of $3,000 is made for 
extension work in Alaska, raising the total to $21,418, 
while $45,000 is allotted to extend the Bankhead-Jones 
Act to Puerto Rico. 

Under the Office of Experiment Stations a total of 
$6,770,230 is provided, of which $6,541,250 represents 
pa^inentfi to the States, Hawaii, Alaska and Puerto 
Rico for agricultural experiment stations, uicludiag 
$720,000 each under the Hatch and Adams Acts, 
$2,880,000 under the Purnell Act, $2,100,000 under the 
Bankhead-Jones Act, and a totol of $121,260 under 
supplementai’y legislation (of which Hawaii receives 
$55,000, Alaska $23,750 and Puerto Rico $42,600). 
This is an increase of $308,750 over the previous year, 
of which $300,000 is under the Bankhead-Jones appro¬ 
priations. For the administrative expenses of the office 
itself, $161,735 will again Imj available, while the sup¬ 
plementary adnunistrative allotment of 2 per cent, of 
the special research fund of the department under the 
Bankhead-Jones Act automatically increa.s€s from 
$24,000 to $28,000. In addition $67,246 will be avail¬ 
able for the maintenance of the Federal Experiment 
Station in Puerto Rico, but in Hawaii participation by 
the office in the management of the station maintained 
in recent years jointly with the University of Hawaii is 
terminated as planned os of July 1, 1938. 

The allotments for the Bureau of Agricultural Eco¬ 
nomics show a total of $6,566,483 and a net increase 
of $353,785. The items of increase include $226,483 
t<» carry into effect the provision.^ of an act approved 
on April 13, 1937, for classification and information 
service in communities orgajiized for cotton quality 
improvement; $90,000 and $65,000, respectively, to 
strengthen the enforcement of the Tobacco Inspection 
and Warehouse Acts; $45,302 to extend the market 
news service; and $23,500 for additional market in¬ 
spection of farm products. Offsetting them in part 
are decreases of $30,000 for studies of fann manage¬ 
ment and practice, $35,000 for studies in marketing 
and distributing fann products, $16,000 for crop and 
live-stock estimates, $3,000 for studies of foreign com¬ 
petition and demand, and $10,000 under the Cotton 
Futures and Standards Act. 

The funds pro'vided for the Bureau of Entomology 
and Plant Quarantine are decreased from $5,711,398 
to $6,701,867, but $700,000 additional is made available 
in the Second Deficiency Act for the control of grass¬ 
hoppers and other posts and $10,000 for the use of the 
Mediterranean Fruit Fly Board. luoreasca ore made, 
in the allotments from $296,800 to $446,800 for Tbnr- 
beria weevil control, from $381,680 to $461,580 Iqr 
truck crop and garden insects in order to construct 
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tobaeeo labamtory at Oxfoini, N. C., and from $182,600 
to $191,000 for insocts aifocting man and animals. 
The decreases are distributed among seven projects, the 
largest being the control of screw-worms, Japanese 
beetles and gipsy and browntail moths, the insecticide 
and fungicide investigations and tlie insfK^t pest survey. 

The total for the Bureau of Plant Industry shows a 
decrease from $4,009,048 to $4,741,675, distributed 
among 12 items, the largest rtidiictions l>eing $106,200 
for sugar plant investigations, $67,413 for the Natioiuii 
Arboretum and $64,750 for the studies of dry-land 
agriculture. These are offset in pnil by an iT\creasc of 
$119,700 for studies wHth fruit and vegetable crops, 
particularly tung-oil investigations. The latter will be 
supplemented by chemical studies under an allotment 
of $30,000 to the Bureau of Chemistry and Soils. This 
biire/iti is also given an increase of $39,957 for work in 
the industrial utilization of fjirin products and by¬ 
products, especially sweetpotato drying aitd citrus 
byproducts. Despite slight reductions on its other 
projects, the total for the Bureau of Chemisii'y and 
Soils rises from $1,425,431 to $1,457,508. 

The Bureau of Biological Survey is granted an allot¬ 


ment of $1,000,000 under a 1937 act for federal aid to 
the states in wildlife restoration projects, as well as 
$25,000 additional for the development of fur resources 
investigations. Its total appropriation is increased 
from $2,127,840 to $3,248,340. 

The remaining work of the department is provided 
for much as at present. The Weather Bureau receives 
$4,987,870, a net increase of $284,821, available entirely 
for additional aerological work; the Bureau of Dairy 
Industry $717,405, an inerf^ase of $13,711 for investiga¬ 
tions; the Bureau of Home Economies $305,085, an 
increase of $60,000 to be divided equally between in¬ 
vestigations of family cccmomics and cotton hosieiy; 
the Commodity Exchange Administration $635,000, an 
increase of $135,000; and the Bureau of Agricultural 
Engineering $510,000, an increase of $49,231. An ap¬ 
parent increase of $220,640 to the Office of Informa¬ 
tion raises its total to $1,474,770, bnt it is made up 
entu’ely of transfers from the Soil Conservation Ser¬ 
vice and provides no additional funds. The Food and 
Drug Administration again receives $2,227,758, the 
Library $105,420, and the Beltsville ttesearch Center 
$85,000 (an increase of $10,000). 


SPECIAL ARTICLES 


RECOVERY OF THE VIRUS OF EQUINE EN¬ 
CEPHALOMYELITIS FROM THE BRAIN 
OF A CHILD 

On August 31, 1938, brain mateiial from a twenty- 
months-old boy was received through the courtesy of 
Dr. IL M, Ciinsburg, Dr, New^ell and Dr. S. Simon, 
of the Fresno County General Hospital, Fresno, Cali¬ 
fornia. The child wafe admitted to the hospital on 
August 27 after a two-day iilnesH. He became pro- 
gi’easively worse, developed muscle spasms, became 
comatose and died on August 3U, or 5 days after the 
initial onset, with the diagnosis of acute encephalitis. 

A portion of the brain stem was ground in Ringer^s 
solution to make a 10 per cent suspension and was 
injected intracerebral]y, intraperitoneally and intra- 
nasally into young Swiss mice. Most of them died 
in 3 to 5 days, while the others were sacrificed upon 
showing neurological symptoms; tremor, initial ex¬ 
citability followed by drowsiness and later complete 
prostration. The brains were removed and were found 
to be free from bacteria. A 10 per cent, suspension 
was inoculated into normal mice, who succumbed with 
similar symptoms. Bcrkefold N filtrates were also 
infectious for mice, and it was found that the active 
agent could be carried in serial passage in these 
animals. 

Mouse brain euapensions were then inoculated intra- 
oeifebraBy into monkeys, guinea pigs, young rabbits 
and/bts/ All dev^oped typical encephalitic symptoms 


of fever, tremor, twitchings of the extremities, drowsi¬ 
ness, spastic convulsions in the case of the monkeys, 
and Ijecame completely prostruie in 4 to 5 days. 
Spinal fluid ot! a monkey removed at the height of 
the temperature, 40.7C, contained the virus upon 
inoculation of Juice. Brain material from this monkey 
was infectious upon removal post mortem. The dis^ 
ease could be transmitted by the intrannsal and the 
Bubcutaneous routes of inoculation in both mice and 
guinea pigs. 

From the incubation period of 4 to 5 days, from the 
general clinical picture, especially in the guinea pig 
and from the fact that the virus could bo transmitted 
to such a variety of auimais by various routes of in¬ 
oculation, the virus of equine encephalomyelitis, 
western type, was suspected. Further confirmation 
was obtained by neutralization, complement fixation 
and cross-immunity tests. Using methods previously 
described,^ it was found that this new (Br) virus 
jicutralized hyperimmune serums of the western type 
of equine encephalomyelitis but not those of the 
eastern nor the Moscow No. 2, nor was there any 
neutralization with immune sermns of the viruses of 
lymphocytic choriomeningitis, the Japanese B nor the 
St. Louis types of human encephalitis, respectively. 
Guinea pigs immune to the western variety were un¬ 
affected by on intracerebral inoculation of the new 
strain, while two monkeys immune to poliomyelitis 

iB. F. Howitt, Jotw, ImimnoUp 33: 286, 1937, 
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succumbed to the disease in 4 days. Guinea pigs 
immune to the virus of lymphocytic ehoriomening^tis 
and mice immune to the St. Louis strain were all 
susceptible to intracerebral injection of the Br virus. 

Mouse brain antigens, prepared with this virus by 
methods previously described,^ gave a positive com¬ 
plement fixation against immune serums of the western 
type but not against those of the eastern or the Moscow 
No. 2 equine strains nor of lymphocytic ehorio* 
meningitis. 

Di^ring the summer months of both 1937 and 1938 
numerous cases of encephalitis of unknown etiology 
have been reported from the San Joaquin Valley 
regions in California; especially from around Fresno 
and Tulare. Until the present time no virus had been 
recovered from the few specimens examined, but it 
had been shown® that serums from 56.6 per cent, of 
the re<iOvered cases in this areu gave neutralizing anti¬ 
bodies to the virus of St. Louis encephalitis. Although 
no vifus was found, it was assumed that this Strain 
was present in the locality. However, the clinicians 
were recognizing several different clinical pictures in 
their patients; an extremely acute, fulminating form 
with d(?ath in a few days, a lethargic type with a pro¬ 
longed courae usualfy with residual effects, and others 
that were milder, sometimes trunsiemt, ending in gt>od 
recovery. Cases were reported in all age groups, with 
many in children and babies, llettnite convulsions were 
often noted in the young children, persisting for some 
tiuKi. Serums from this latter group and from those 
liaving residual after-effects were usually negative 
when tested for neutralization against the St. Louis 
virus. At present, serums from three children liaving 
the convuJsiv<? type at the Kern County Hospital have 
been found to neutralize the new Br strain of virus 
and not tliat of tijo St. Louis. It seems probable, 
therefore, that both these viruses are responsible for 
CH.ses of encephalitis in these regions. 

Although the virus of e^piine encephalomyelitis was 
first reported by Meyer, Haring and Ilowitt^'* from 
the horses in the San Joaquin Valley area in 1931, 
yet this is now the first time the virus has been re¬ 
covered from a human brain in California. However, 
that it vciy likely could be transiuittod to the human 
host from the equine was early considered by Meyer,^ 
who in 1932 reported one fatal and one non-fatal case 
of siisi>ected oncepl)alomyelitis in two men associated 
with nick horses. TJie symptoms were similar to those 
shown by many of the present cases. That the virus 
could be recovered from a human being had also b^ 
noted by the writer in 1934 when it was found in the 
cerebrospinal fluid of a man who died under such 

2 li. F. Ilowitt, Jour. Baoter.f 30 1 294, 1938. 

a K. F. Meyer, C. M. Haring and B. F. Howitt, Boiknc®, 
44:227,1931, 

* K. F. MeyoT, w4nn. Jnt, 6: 646, 1932, 


tmusuai conditions that the case could not be reported 
at the time. 

Although the equine disease has been endeniio among 
the hoi’ses in the valley regions for a long period, yet 
there have been no unusual number of cases reported 
among the animals during the past few years. 

It is interesting that the vims of equine encephalo¬ 
myelitis should have been found in man almost co¬ 
incident! y in two widely separated portions of the 
United States, being flrst reported recently from 
Massacdiusetts by Fothorgill, Dingle, Farber and Cou- 
nerly^ and by Webster and Wright* for the eastern 
type and now in California for the western form, which 
is serologically and irntnunologically distinct from the 
other. ^ 

BiiATftiCB riowiTl: 

The Gbokoe Williams Hoopeh FouNDATiONf, 

TTnivkhsity or Cauporjvia, ani> the Fresno 
County General Hospital, Fresno 

SIZE AND STROKE OF THE HEART IN 
YOUNG MEN IN RELATION TO 
ATHLETIC ACTIVITyi 

Thkke is a common belief that strenuous athletic 
activity results in an increased size of the heart. H 
is also frequently considered that tliis may be a dele¬ 
terious adaptation, either betmuse it indicates undue 
strain or because of the danger of eventual dt^enere- 
tion. The scientific debate on this question is qow 
more than thirty years old,® but there are important 
inconsistencies in the published data. Papers up to 
1933 wore reviewed by Steinhaus.® In a more recent 
paper Roesler* states that the diastolic outline was un¬ 
usually large in four athletes and tliat the outline was 
decreased after cessation of training. 

Our comment on previous work may be summarissed 
briefly: (1) Most of the studies have been made with 
the orthodiagraph, so that the heart shadow is only 
outlined in diastole. (2) True resting conditions haVo 
not always been maintained. (3) When the teleroent- 
genographic method was used precise correction for 
distortion was not made from lateral roentgenograms 
on the different individuals. (4) Strictly eomparable 
controls were not measured under the same ooaditiotai. 

L. D. Fothorgill, J, Dingle,. S. Farber and M. L. 
Oonnwly, New Nnffland Jour* Med*^ 219: 411, 1938* 

«L. T. Webster and F. H. Wright, SCDCifCK, 88: 366, 
1938. 

T Appreciation is efxtonded to Dr, H. M. OinabtM, Dr. 
F. CJooJey, Dr. Newell and Dr, 8. Simon, of the IVaM 
County General Hospital, and to Dr. M, A. Gifford watt 
Dr, W. C. Buss, of the Kem County Hoiipital, for tiWrv 
kind cooperation and many courtesies offered. : ^ 

iFrom the Laboratory of Physical Edneatiow #i)tt 
Physiology and the Department of Radiology, 
of Minnesota MedtOai School, Minneapolis, 

afiohieffet, DeoL ttreh. Hln* / 

V « A. H. Stelnhaus, ffeo*, 16: . 

^ 4H. J^ler, Jmr. 

''''‘i’ 
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(5) Xt ,49 efEwt of b^dy size was 

corrected for properly. 

I 0 this laboratoiy we have studied coUego studentH 
between the ages of 18 and 28. AH measurements 
have been made in the afterxioons of days on which the 
subjects had not had any strenuous exercise. The sub¬ 
jects had had light luncheons from 3 to 4 hours previ¬ 
ously, except in a few cases where the interval after 
luncheon was slightly less. In the laboratory each snb- 
jik^t rested quietly in bed for 15 to 30 minules and was 
then wheeled into the x-ray room on a litter. After 
7-eceiving inatnictiona, the subject stood up and a 
Roontgoi kynH>gram was taken immediately. Effort, 
was made to secure the same degree of inllatitm of 
the lungs in all subjects. The x-ray tube was kept at 
06 inches and the period of exptajure was eitlier 2.5 or 
3 seconds. The slits in the load kymograph grid were 
'I mm in width and the distance between slits was 10 
mm. Immediately ftdlow'ing the Roentgen kymogram, 
an ordinary lateral plate was made i'nun 6 feet. 

The outlines of the diastolic, and systolic shodows 
were tnict^d in pencil directly on the x-ray negative; 
in the small uncertain region of the upper and lower 
inaigina the diastolic and aynloLic outlines were made 
to coincide?,^ The otjtlines were transferred to tracing 
paper for jueasurement of the arcus by the planimoter. 
The area mew*jsurcment8 were made in triplicate. Body 
surface was calculated from the formula of DuBois.® 

On the basis of complete records of college, high 
school and outside muscular activities, tlie subjects 
were graded into three gi'oups with the following gen¬ 
eral characteristics: (1) Athletes —highly successful 
competitors in several major sports involving severe 
and prolonged exertion (football, basketball, rowing, 
distance swimming and running). (2) Non-Atk- 
letea —^those who indulged in no more tlian occasional 
mild athletic recreation. (3) Intermediates —^mod¬ 
erately successful competitors in one major sport, 
such as football, or several sports, such as baseball, 
tumbling, field events, etc. 

The relative sizes of the hearts in systole are shown 
for the three groups in Fig. 1. In terms of square 
centimeters of heart shadow per wiuare meter of total 
body surface, there is no significant difference between 
the three group*. 

A veiy different result emerges when wo compare the 
relative stroke areas (diastolic area minus systolic 
area, per square meter of total body surface). There 
ht a regular progression from large to small—athletes, 
int*fhiOdiatea, non-athletes—in both the means and the 
ranges^ and .these differences are significant. 

of individaals compared here is gome- 

JNf AnetU 423-487,1913. 

aft ^ Metabofism in health and Bis* 

attd Febiger, 1936. 
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Fio. 1. Size of tbc posterior anterior projection of the 
systolic licart in rest. Means, probable errors and nuiU' 
bers of iudividualM in groups separated by intervals of 3 
square cut per sqtuire meter of body surface. 

wliat email, but several tentative conclusions seem 
justified: (1) Contiuu(‘d succc'asl'ul })urtioipation in 
strenuous sports through the college years does not 
lead to any significant increase in the size of the 
contracted heart, in rest. If we may assume, ns seems 
reasonable, that there is no great differcruje in Um 
degree of emptying of the ventricles at contraction, 
this would mean that the relative muscle mass of the 
heart is also practically miaffeoted. In this connec¬ 
tion it should be noted that, as wo have drawn the 
outlines of the Eoentgen-kymograms, the ventricles 
represent nearly tlie entire measured shadow. 

(2) The degree of relaxation and filling of the heart 
in diastole is very much greater in the athletes than in 
the non-athletes, the moderate athletes being inter¬ 
mediate but closer to the non-athletes. 

The main requirement for the blood circulation pro¬ 
vided by the heart is the transport of the gases in¬ 
volved in metabolism. Under resting conditions the 
metabolism is normally most closely related to the total 
body surface. For this reason we have expressed 
lieart size in' terms of body surface in order to correct 
for the effect of the varying sizes of the individuals. 
However, the same relations as reported above are 
found eoxuparisons are made of heart ske per 
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Fia. 2. Size of the stroke of tlie heart in post(‘rior- 
anterior projection. Means, probable errors and nunH' 
bers of individuals in groups separated by intervals of 1 
square ein per square meter of body Burfacc. 


unit ot* body weight. We found, however, timt the 
variation betwceri individuals was 12 per cent, greater 
when body .size alone was used. 

In our series bradycardia was well marked in the 
athletes, and the slowness of pulse was, on the whole, 
proportional to tile extent of participation in stren¬ 
uous sport>8. It would be tempting to estimate rates 
of circulation from these data, but special experi¬ 
mental studies are needed to provide the numerical 
factors and to evaluate the accuracy of such a pro- 
oodime. These experiments, on which we are now en¬ 
gaged, include: 

(1) Simultaneous Boentgeu kymography and direct 
cardiac output atudiefl on the heart dung j)reparation of the 
dog. 

(2) SimultJineous Roentgen kymography and cardiac 
output moasuromont by the acetylene method in man. 

(3) Roentgenograms on the heart in the intact cadaver 
followed by dire<*t moasuremeuts on the heart removed 
from the chest. 

(4) Calculations from mean cardiac outputs and mean 
cordiac sliadows in normals. 

The results thus far indicate that the estimation of 
cardiac output and total heart volume is perfectly 
feasible from the Roentgen kymograms. Since eom^ ' 
pietion of this note we have partially completed mj 


analysia on a larger series of subjects with the resultiis 
in full agreement with those given here, \ 

AxcKii Ksrft 
H. L, Fiu:Ea>£rLL 

TOBACCO^MOSAIC VIRUS CONCENTRATED 
IN THE CyTOPLASMi 

iNVKSTiaATiONS carried out by CliibnaU^ '* and by 
Phillis and Mason* indicate that the vacuolar sap and 
the cytoplasmic extract can be obtained aa essentially 
separate fractions when the leaves arc subjected to 
suitable treatments. Phillis and Mason separated the 
vacuolar sap from the cytoplasm of cotton leaves by 
simple application of 6,000 to 16,000 pounds per square 
inch pressure to the whole leaves. It was found that 
this method is unsuitable for tobacco leaves, the tex¬ 
ture of the leaf being destroyed at pressures much less 
that) those to which cotton leaves were subjeeded. We 
w^ere successful in using the method of Chibnall,® which 
was also used by Livingston and Diiggar® in similar 
studies. 

Fresh leaves were harvested from mature N^kotiana 
tahaciim L., variety Maryland Medium, systoTnicially 
infected with tobacco common mosaic. Midribs were 
removed, and 175 grams of leaf tissue completely im« 
mersed in 100 grams of ether for 10 minutes. Surplus 
ether was poured off and the leaves placed flat in a 
pile of cheese cloth, between flat plates of a hydraulic 
press. Pressure was applied slowly, up to 5,000 
pounds per square inch, and the vacuolar sap obtained 
as a dear brown liquid, amounting to 45 cc. The 
pressed tissue was frozen over night at zero degproes F. 
and tiioroughly pulped in a meat grinder. The ground 
pulp was diluted with 50 cc of water and 20 cc of 
0.6 M disodium phosphate solution added. After ex¬ 
tracting at two to four degrees C. over night the whole 
juice was pressed out. This extract was dark green and 
contained much pigment and cell debris. After Alter¬ 
ing through Celite, 78 ec of clear brown solution was 
obtained, which was regarded as cytoplasm sap. 

In agreement with the results of Chibnall® on spin¬ 
ach, the vacuole sap contained a very small amount 
of protein. It was partially insoluble in 0.5 saturated 
ammonium sulfate and precipitated by trichloro-aoetic 
acid. The 45 cc of vacuolar sap contained 0.317 mg/ec 
of total N, and only 0,022 mg/cc of protein N, Most 
of the protein was in the 78 cc of cytoplasmic extract^ 
which contained 0.583 mg/ec of total N, and 0.389 
mg/cc of protein N. On this basis the vacuolar sap 

^Studies conducted under Bankhead-Jones Projiect 
8.B.F. 2-17, IT. S, Department of Agriculture, Bureaus 
of Plant Industry and Ohemlstry and Soils cooperating. 
Food Research Division Contribution No. 087. 

*A. 0. OMbnall, Jour. Biol. Chem., 55; 888, IP28. 

» Ibid,, Jour. Biol. Chem.^ 61: 303, 1984.. 

* E, Phillis and T. G, Mason, Nature (London) 14Q i 870^ 
1987, No. 3589, 

G. Livingston and B. M, Duggar; Rial. Nnll,, dts 
004,1934. 
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ooutaioad 0.13 vag/ec of protein, and the eytopiasmic 
extract contained 2.36 mg/oc of protein. 

The vacuolar sap, the cytoplasmic extract and a con¬ 
trol preparation of highly purified virus protein were 
each diluted to a uniform protein content of 10"* mg of 
l>rotein/ml in a phosphate buffer at pH 7. Each 
diluted sample was assayeii on the primaTy leaves of 
Phaneolus vulgaris Var. Scotia. The vacuolar sap, the 
cytoplasmic extract and the control induced 1; 240; 
and 222 noin'otic lesions respectively on 32 leaves each. 

The results of this assay indicate that the protein in 
the vacuolar sap is chiefly a non-infcctiou» form, and it 
Bccms likely that part or possibly all of the trace of 
virtts in this fraction represents contamination from 
the cytoplasm during the pressing process. 

The paracrystalliue control virus haa been tested 
many times, and there is reason to believe that its activ- 
^ ity in this test represents very nearly the maximum for 
purified preparations on an equivalent protein basis. 
The virus activities of the cytoplasmic fraction and the 
(jontrol are ho close it is believed that a very large part 
of the protein extracted in the cytoplasznic fraction 
is virus protein. An investigation of the total protein 
in tobacco leaves^ warrants the assumption that the 
jjrotein extracted in this fractiem is probably less than 
half of the total protein in the leaf. 

Livingston and Duggar,'^ working with tobacco 
mosaics, obtained cytoplasmic extract and vacuolar 
sap by moans of ChibnaH’s method and also l>y means 
of micro-pii>ettes inserted directly into individual in- 
fecUid colls. The fractions were not adjusted to a 
uniform protein content, but when tested on tobacco 
the cytoplasmic fraction obtained by botli methods was 


found to contain more vbms than the vacuolar sap. 
Our assays were made after adjusting the extracts to 
equal protein concentrations, and the results indicate 
even more definitely the localization of virus protein 
in cytoplasm. 

Since the virus is in tlm cytoplasm it would seem to 
be a comparatively simple mattei’ to explain its passage 
from cell to cell through the plasmodesmata, as sug- 
ge.sted by Livingston.^ Many of these eytoplasmio 
strands which connect the cytoplasm of adjacent cells 
are visible under the microscope, when suitable methods 
nre used, and therefore, they should be sufilciently large 
to allow the passage of the ultra-microscopic particles 
of virus. Earncs and MacDanicIs® consider that plas- 
modesmata are common in the living tissues of the seed 
plants, and Livingston's^ studies indicate tlieir presence 
in great number throughout the living tissues of the 
tobacco plant. Therefore, it seems likely that the 
plasmodesmata supplement the vascular system lu the 
transport of virus. 

The observations and experiments leading to the 
interpretations presented are not in agreement with 
ideas’^ that the walls of living cells are impervious to 
the virus and that the virus which is introduced as 
inoculum generates directly or indirectly some un¬ 
known physical force which is transmitted through the 
cell wall into the adjacent cells where this force initiates 

the synthesis of new virus. - -n 

Lawrknce F. Martin- 

Bureau or Chemistry and Soils, 

IT. S. Department or Aqhiculture 

II. H. McKinney 

Bubeau of Plant Industry, 

IT. S. Department or Agriculture 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A TIMER FOR USE WITH‘A WESTINGHOUSE 
MOVING COIL OSCILLOGRAPH 

In using a Westinghoufje four-unit moving coil oscil- 
I(^raph in cotijunetion with amplifiers for recording 
muscle action currents and brain potentials, some time- 
recording device is essential. 

The methods we have seen employed have one or 
both of two disadvantages, the first being the necessity 
for use of one oscillograph element for recording the 
timing and the second Ixsing the limitation of the time 
markings to one Iwrder of the paper. Use of an oscil¬ 
lograph element for recording time is expensive and 
eliminates the element frwn availability for recording 
physiological phenomena. A time line which is limited 
to one border and is not projected across the entire sur¬ 
face of the paper is difficult and time-consuming to 
read. 

F. Martin, A. K- Balls and H. H. McKinney, 
SCiUNCX* 67; 2353, B0, 1238. 


We have devised for ufw^ on a Westinghouse four- 
unit oscillograph, recording on sensitized paper, a 
tinier which does not require the use of an oscillograph 
unit and can be produced for substantially less money 
than can that type. It produces time lines which are 
superimposed upon the physiological rwords and tra¬ 
verse the entire width of the sensitized paper record. 
It is capable, with an interchange of one part, of 
recording time intervals of from one-half second to a 
fortieth of a second or Jess. By means of a motor 
geared higher or lower than the one we have used, 
its range can be widened considerably. 

The device consists of a slotted brass cylinder 
mounted on bearings within a slightly larger cylinder, 

^L. G. Livingston, Am, Jour, Bot, 22: 75, 1935. 

•A. J. Eames and L. H. MacBaoleU, *‘An Introduction 
to Plant Anatomy." I^ew York, 1925. 

'*W. M. Stanley, Phytopatholoffg^ 26; 305, 1936. 
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th^ ensemble bei^ mounted on the top of the cover 
for the oscillograph about midway between the ends. 
The larger cylinder has cut in it two slots opposite 
each other on the upper and lower sides. Above the 
cylinder ensemble is mounted u small tubular light 
bulb. Below the cylinder in the top of the oscillo¬ 
graph box is cut a small transverse slit, five inches 
long. The small inner cylinder in which is cat any¬ 
where from two to forty opposing slots is turned by 
a geared synchronous motor wdiieh revolves the cylin¬ 
der at the rate of one revolution per second. Enlarge¬ 
ment of one of these j)airs of slots will provide heavier 
time lines at half-second intervals in addition to the 
regular markings at one-fourth, tenth or twentieth 
second intervals. Light from the bulb passes through 
the pairs of slots in the two cylinders whenever those 
slots coincide, and through the slotted box cover to a 
90 degj’oe reflecting piism or mirror where it is directed 
forward through the oscillograph condensing lens to a 
second mirror and <mto the paper. Fig. 1 presents 



Fm, a. 


sketch of the timer and mirror arrangement, and Fig. 2 
a sample of time linos at one tenth second intervals 
as they appear on a skin i^istanoe, respiration and 
eloctrfxjardiographic record made wutb the apparatus. 
The apparatus was built hy A. E, Bordon, Yellow 
Springs, Ohio. 

L. W, SOKTAG 
Et.TOK HtIFF 

Baaiuhl 8. Fels Kkbkakch Institute, 

Antiocii Colleoe 
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a diagrammatic sketch of the arrangement. The light 
used is a 25-w^alt, 120-volt cylindrical house bulb which 
may be purchased for 40 cents. The motor is a syn¬ 
chronous one of one-one hundred and flfticth horse 
power geared to turn the drive shaft one revolution per 
second. It is a product of the Uodine Electric Com¬ 
pany of Chicago. The 90 degree reflecting prism is a 
standard Bausch and L(mib product, while mirror 
number 2 is a chromo-pJnted first surface one produced 
by the Evaporated Metal Film Corporation of Ithaca, 
New York. A rheostat of 500 oluns permits adequate 
adjustment of light intensity for any sensitization of 
paper or film and for the different speeds at which 
it may be run, A sheet brass housing encases the 
lower portion of the cylinders and extends down 
through the top of the oscillograph box so as to pre¬ 
vent extraneous light from enterUig the box. The. 
lower end of this housing serves also as the mounting 
for the reflecting prism. Fig. 1 shows a dingraminatto 
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FIFTY YEARS OF AMERICAN MATHEMATICS' 

By Profeiaor GEORGE D. BIRKHOFF 

HARVARD university 


It is indeed a great honor to participate in this 
aemi'Centonnial celebration of the founding of the 
New York Mathematical Society in 1888, which be¬ 
came in 1894 the American Mathematical Society. As 
one of the speakers I have set myself the challenging 
task of tracing our mathematical development under 
the auspices of the society during the years which have 
passed. OfeviouBly in such a coup d^oeil only the 
prineipal factors involved can be alluded to, and the 
point of view adopted must necessarily be more or less 
peiTSWowd. 

: Very outset it is well to recall the general 

^Ckgrouttd of our country at the time 
came into existenee. In colonial 
4a^ anid mathematical knowledge bad a cer> 

iiSK iSeftpite standing, largely for its practical value 

an address deUTered at the semi- 
df the Am^dchn Maflicmdtical ^ 


but in part also for its own sake. George Wasliington 
wan a scientifically minded gentleman farmer for much 
of his life, and in his youth was a skilled surveyor, 
familiar with trigonometry; Benjamin Franklin dis¬ 
covered experimentally the electrical nature of th^ 
lightning discharge, theorized eonoerning electricity 
us a fluid, and bad enough niathenmtical interest to 
devise ingenious magic squares; Thomas Jefferson re¬ 
garded gcrtimetry and trigonometry as ^'most valuable 
to every man,’* algebra and logarithms as **often of 
value,while he clasm^d “conic sections, curves of the 
higher orders^ perhaps even spherical trigonometry, 
algebraic operations beyond the 2d dimension, and 
fluxions** as a “delicious luxury”; in his later years 
Jefferson spent much of hk time in mathematkal 
reading, knd was ever a true friend of mathematics. 
The interest in scienoe and mathematics continued to 
be g|;ent^l and amateurish among American scholars 
until towards the middle of the last cen^ 
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tury, with fow notable exceptions. The best umthe- 
ntaiieians iof thoser days looked appreciatively toward 
Europe without much thought of high emulation. 

Then came a gradual change in the temper of the 
times, which Jed to the formation of our society. 
Characteristic of this change were the outstanding 
figures of Benjamin Peirce, of Josiah Willnrd Gibbs 
and of George William Hill. Peirce died in 1880, 
Gibbs in 3903 and Hill in 1013, having been fourth 
president of the society in the ytjars 1894 to 1896. 
But it was the contagious enthusiasm of a group of 
young Americans, returning from mathematical stud¬ 
ies in Europe, which roved the immediate cause of 
th(‘ formation of our society; and in this so important 
enterprise Thomas Scott Fiske, seventh president of 
the society, and Frank Nelson Cole, long its devoted 
secretary, took leading’parts. The year 1888 of our 
beginning as a professional body devoted to the inter¬ 
ests of research marks with precision our coming to a 
fitting mathematical position among the nations of the 
earth. 

Of the three figures mentioned it was Benjamin 
Peirce who was by far the most influential in America 
as a scientific personage. I remember a talk about 
Peirce with his last pppil, the late Dr. Leonard Waldo, 
mathematical raetec>rologist. Waldo said that the first 
sight of Peirce seated behind his desk at home rendered 
him quite speechless. Ex-President A. Lawrence 
Lowell, of Harvard University, fell under Peirce’s 
mathematical spell while an undergraduate and wrote 
a few years ago: “Looking back over the space of 
fifty years since I entered Harvard College, Benjamin 
Peirce still impresses me as the most massive intellect 
with which I have ever come into close contact, and 
as being the most profoundly inspiring teacher that I 
ever had. His personal appearance, his powerful 
frame and his majestic head seemed in harmony with 
his brain.^^ 

Benjamin Peirce’s papers on “Linear Associative 
Algebra,” announced at the first meeting of the Ameri¬ 
can Association for the Advancement of Science in 
1864, give him a just claim to be considered an emi¬ 
nent niathematician. His researches in this field were 
made at a time when English and American mathema¬ 
ticians looked upon tlie great invention of quaternions 
by W. li, Hamilton as a supreme achievement, des¬ 
tined to be of incalculable importance for mathematics 
and physics. Peirce saw more deeply into the essence 
of quaternions than his contemporaries, and so was able 
to take a higher, more abstract point of view, which 
was algebraic rather than geometric. However, he 
was much more than an algebraist, for he was well 
informed about some of the most significant mathe¬ 
matical developments of his day. His volumes, 
“Curves, Functions, and Forces,” testify to a real 


interest in the function-theoretic work of Cauchy, 
albeit somewhat superfieiai in character. His large 
book, “Analytical Mechanics,” showed that he had read" 
and mastered the works of Hamilton, Jacobi and 
others in the extensive field of dynamics. In addition, 
he was skilled in the theory and metliods of computa¬ 
tion useful for dynamical astronomy, and spent a con¬ 
siderable amount of time during later years in a some¬ 
what unhappy attempt to show that Leverrier and 
Adams had no adequate basis for the calculations 
leading to the celebrated discovery of the planet Nep¬ 
tune; one naturally calls to mind the calculations by 
the eminent astronomer, the late Percival Lowell 
(brother of A. Lawrence IjOWcII), which brought aboiit 
the discovery of the small planet Pluto in 1930, since 
these calculations have also been occasionally criticized 
for similar reasons. 

Despite Peirce’s remarkable ability to inspire espe¬ 
cially capable and advanced students, he was not re¬ 
garded as a good teacher for the rank and file; a 
characteristic feature of his lectures was a reaching 
toward seemingly endless vistas of abstract generaliza¬ 
tions. 

Josiah Willard Gibbs was a man of modest and not 
especially impressive personality, who did far more to 
advance physics and chemistry through his work on 
statistical mechanics and the equilibria of chemical 
systems than Peirce ever did for pure mathematics. 
Gibbs’s title to be considered a mathematician rests 
mainly upon his largely notatioual contributions to 
vector analysis, a subject also closely related to Ham¬ 
ilton’s quaternions. The late Maxime Bfioher, who 
with William Fogg Osgood really succeeded Peirce at 
Harvard, later attached the name of “Gibbs’s phenome¬ 
non” to a fundamental fact about Fourier’s sericfl 
which was observed by Gibbs; this is related to the 
peculiar behavior of the successive curves of approxi¬ 
mation to a discontinuous function near the 

point of discontinuity. As has liappened from time 
to time here and elsewhere, the fundamental contribu¬ 
tion of Gibbs’s physical work was first recognized by 
admirers in other countries, in particular by James 
Clerk Maxwell, so that it was only somewhat tardily, 
by reflected light as it were, that Gibbs c'ame to be 
properly appreciated in the United States. 

George William Hill was a scientifle figure of alto¬ 
gether unconventional type who spent more than three 
decades of his life as an assistant in the Nautical 
Almanac ofQce in Washington and then went back to 
the place of his birth, West Nyack, N. Y., to eontinw 
hifi researches.* Hill, like Gibbs, never married. Bps 
life was devoted to what were essentially mathematical 
studies of the solutions of the three-body problem ttse- 

9 Professor B. 0. Archibald has infomed me that SB) 
Uyed in Washiiigtozt only for ten yearn. 
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fol to the lunar theoi^ and in making apeoidc aetro* 
nomical compntationR. Hia work on periodic motions 
was the worthy forerunner and inspiration of the 
splendid theoretical advances of Henri Poineard in 
celestial mechanics, who thus owed much to HilFs 
achievements. The free introduction of infinite de¬ 
terminants by HiJl in his celebrated papers on the 
restricted problem of three bodies was especially note¬ 
worthy, although it is only recently that this interest¬ 
ing analytic instrument has been perfected. 

Of these men, Hill would be claimed for themselves 
by the theoretical astronoincrB, along witli Nathaniel 
Bowditch, translator and commentator of Laplace^s 
*^Mecanique C^ieste/^ and Simon Newcomb, great 
perfecter of lunar and planetary theory; while Gibbs 
would be justly taken by physicists and chemists for 
their own. Thus there remains to the matljematicians 
of America only Benjamin Peirce for their undisputed 
posscBsion. He appears as a kind of fath<*r of pure 
mathematics in our country- In liis deep appreciation 
of tlie elegant and abstract we may recognize a con¬ 
tinuing characteristic of American mathematics. In 
his concern with its many applications there resides a 
virtue which we are finding it more difficult to realize, 
btwause of the trend towards professional specializa¬ 
tion. Without doubt, liowever, there is a spiritual 
necessity upon us to-ddy to regain a similar bniadth 
of outlook. 

Any account, however brief, of American mathe¬ 
matics before 1888 must chronicle nn event of the 
preceding decade which was of extraordinary impor¬ 
tance not only to mathematics, but to the whole field 
of scholarly endeavor, namely, the foundation of the 
Johns Hopkins University at Baltimore in 1876. Al¬ 
though the Graduate Schools of Yale University 
(1847) and of Harvard University (1872) were in 
existence, nevcHheless, as has been said by Dr. Abra¬ 
ham Flexner in his hook, ^'Universities: American, 
^English, German,'^ the Johns Hopkins University was 
the first American institution “consciously devoted to 
the pursuit of knowledge, the solution of problems, 
the critical appreciation of achievement, and the train¬ 
ing of men at a really high level.” Thus there was 
called to the new mathematical department at Balti¬ 
more the groat Engli^ algebraist, James Joseph 
Sylvester, who remained there until 1884. Under the 
direction of the department there began in 1878 the 
American Journal of Mathematics, our first journal 
given over to mathematical research, and now eom- 
pletuag its sixtieth year of high achievement. Ever 
ainee> there has continued to be at Baltimore, despite 
material limitations, an important center of inathe- 
maUoal activity, of which the tounch and kindly re- 
p^embered British geometer, Frank Morley, was the 
titular leader from 1060 to 1028. 


In all previous mathematical history perhaps no 
mathematical development in any <jouiitry has been so 
extensive and rapid as that which ensued here upon 
the founding of the .society. All the great nations 
of Europe had produced illush-iouH mathematicians 
of whom they had the right to be extremely proud. 
The French and German mathematical traditions were 
particularly well established and of incomparable 
brilliancy, represented at that moment by Henri 
Poincare, the young David Hilbert and a number of 
other figures of very high rank. Italy and the Scan¬ 
dinavian countries were also flourishing vigorously. 
Yet up to that time there had Hcarcpiy arisen any occa¬ 
sion for Europeaii mal hematicians to note the work 
of their American colleagues, A solitary exception 
was tlw^ early recognition of HilFs lunar theory by 
Poincarii, while the algebraic ndvanccB of Pcii'ce failed 
to receive the attention which they deserved. 

But now able young mathematicians, fresh from 
studies abroad, began to carry on vigorous and inde¬ 
pendent research at home, and their contagious enthu¬ 
siasm soon aroused a deep interest in the younger men 
around them. Almost over night, as it were, the great 
University of Chicago sprang into existence in 1892, 
with a mathematical department made up of Eliakim 
Hastings Moore, Oskar Bolza and Heinrich Maschke 
from Germany, and others. Of these men, only Bolza 
is living to-day. Th(‘y formed a notable and inspir¬ 
ing group W'hich will 4W(*r be reinemb<Ted in our 
mathematical annuls. At about tlje some time Osgood 
and Bdcher, inspired by their German sojourn and in 
particular by the great Felix Klein of Gottingen, bent 
their every effort to strengthen the traditioii at Har¬ 
vard. Under the gertial Icadersliip of Moore at Chi¬ 
cago, who had studied with Gibbs at Yale University 
and for a year in Berlin, therv w^as emphasized the 
abstract and algebraic side of mathematics, although 
Moore was romaikably catholic in his outlook. At 
Harvard attention was turned towards the vast field 
of analysis. The center in Cambridge was much 
strengthened by the transference of the Massachusetts 
Institute of Technology from Boston across the 
Charles River in 1916, Its mathematical group and 
that at Harvard University have been in close and 
mutually stimulating association since that date. 

A few years later, under the wise and benevolent 
guidance of Dean Heniy^ Burchard Fine, who hod 
been strongly Lnflueni^ed by his studies under Tjeopold 
Kronocker, promising young men were called to the 
mathematical staff at Princeton, in particular L. P. 
Eiaenhart, Oswald Voblcn and J. H. M. Wedderburn. 
Prom that day fewth there has always been an impor¬ 
tant mathematical group at Princeton. There came 
a notable further impetus with the founding there in 
1980 of Um Institute for Advanced Study, with Abra- 
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ham Flcamer a» director. At the outset the new insti¬ 
tute devoted its'attention to the fields of mathematics 
and theoretical physics, cnlling at first Albert Einstein, 
Veblen and Hermann Woyl to ideal research posts. 
Up to the present time the mathematical staff of the 
institute has worked side by side with the staff of the 
university in Fine Memorial Hall. The others at the 
institute have in general already obtained their doc¬ 
tor’s degrc<‘ and come to enjoy a period of uninter¬ 
rupted study and research under favorable conditions. 
The institute is fortunately able not only to augment 
its staff througli distinguished temporary aj?p<»int- 
incnts, hut also to give partial financial support to 
many of tliose who come to study. 

By great good fortune 1 have been intimately asso¬ 
ciated with the ec'nters at Chicago, Harvard and 
IVinceton. I fetd deeply indebted to them all. In¬ 
deed, there are not many American mathematicians 
who have not been profoundly influenced by one or 
another of these three groups. It was in the spring 
of 11^02 that I made a first journey across tlie city of 
Chicago to the university, and found my way into the 
excellent mathematical library in Ilyerson Physical 
Laboratory; before that time I liad only bwi) in con¬ 
tact with the mathematical books of the John Crerar 
Library and the small mathematical collection at Lewis 
Institute. I remember the thrill which the sight of the 
well-filled shelves gave me. Soon I met Professor 
Moore, of whom I had already heard, /ind found him 
then and always extraordinarily inspirijig, suggestive 
and kind. During my first (junior) year at the uni¬ 
versity I profited much from my contact with Bolza 
also. At luH suggestion I read the work of (lanss on 
the cyelotomifi equation and the equally eelebrakd 
paper of Abel on the impossibility of solving the gen¬ 
eral quiutie by radi(',als. Bolza’s leetinvs were mar¬ 
vels of clarity and finish. But it was Moore above 
all who s<^emed to me to have the true fire of genius 
within him. 

The year following T went to Harvard, with Moore’s 
approval, for two years of study. There I learned 
more analysis, j>articulflrly from Osgood and Boelier, 

I found Bochor’s lectures the equal of Bolza’s in 
lucidity and superior in placing important points in 
high relief. It was only later, however, that I came 
to realize how mucli I owed to Boeher for his sugges¬ 
tions, for his remarkable critica! insight and for his 
unfailing interest in the of Urn crude mathematical 
ideas which I presented. 

On my ndurn to Chicago in tlic fall of 3905, I 
profited greatly by two further years of work with 
Moore, both in his seminar on analysis and outside 
the classroom. Moore was a deep admirer of Hilbert 
and was then following closely the rapid develojiments 
at Gottingen, attendant upon Fredholm’s fundamental ; 


wdiic in linear integral e(|uiitioB8 of 1900. 14 iuij^ ^ 
pened that I mw Moore's proj^m of General 
sis taking shape day by day, as he came to appreciate 
the full abstract significance of the papers of Hilbert 
and the beautiful dissertation of Erhard Sohtnidt. 

In 1907 I started teaching at the University of Wis¬ 
consin, and in my two years there I ospeeially valued 
my scientific and personal relationship with my senior 
colleague, Edward Burr Van Vleck, whose distin¬ 
guished sou is now at Harvard as a member of the 
departments of physios and matlieinatics. 

It was in the fall of 1909 that I became a member 
of the staff at Princeton. The presence of Veblen, 
nearly of my own age, with large ideas for American 
mathematics in general and for the Princeton De¬ 
partment in particular, meant much to me during my 
three years there. Veblen was then completing hie 
important ‘Trojcctive GtH>metry/’ volume 1, written 
in collaboration with J. W, Young, whom many wUl 
renietnber kindly. It wiis my privilege to read the 
book in page proof and to learn of Veblen’s geometric 
program and ideaij directly from him in our frequent 
walks and talks together. 

I have recounted these personal circumstances only 
because I know that in their e^ssenco they are not very 
dissimilar to those of many American mathematicians. 

In selecting Chicago, Cambridge and Princeton for 
especial reference I have realized fully that American 
mathematics reaches overwhelmingly Wyond what is 
to be found in any three or even in any ten centers. 
And yet I think it is a comforting thought for Ameri¬ 
can mathematicians everywhere to know that there are 
centers like these where scholarly conditions have been 
uniformly good and where high ideals have been 
steadily maintained. Such places, by their influence 
and example, support and stimulate mathematical 
scholarship and achievement throughout the whole of 
our country. 

Concerning the other mathematical centers st#ce it 
to say that there are now about thirty institution^ 
where the advanced student of mathematics may ^ 
with advantage to study for the doctorate, while only 
fifty years ago ho w»ib forced to go to Europe to seenro 
adequate training! Among the privately endowed 
institutions may be mentionjd Brown, Bryn Mawr, 
California Institute of Technology, Chicago^ Cinoin- 
nati, Columbia, Cornell, Duke, Harvard, Institute for 
Advanced Study, Jolma Hopkins, Leland Stanford, 
Massachusetts Institute of Technology, Notre tHw, 
Princeton, Eice Institute and Yale; and among Olir 
state universities, California (at Berke% as!ul At 
Angeles), HHuois, Iowa, Michigan, MirUieseta^ 0^ 
State, Pehn^lvania, Texas, Virghiia and 
and in CanadA, tW Umversity of 
ker of such eeifito should iJwU^eWe 
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4^ i^t^red in many eases is that mathematit^ians 
m a position of influmice take the stops. An 

\ ia^Kiees in pointy 1 would oite what was done by Fine 
at Piineeton a^id by Harris llanooek at Cincinnati. 

The extraordinary contrast between ] 886 and 1938 
is equally manifested by the fact that fifty years a^o 
there wa$ a mere handful of competent mathomati- 
eians in the country, whereas there is now a body of 
over two thousand American members of our society. 
Amonfi^ these, between one and two hundred have gone 
far beyond a doctoral dissertation to make important 
additions to mathenmtieal knowledge, and some forty 
or fifty are highly creative with established interna* 
tional reputations. Later on I shall have occasion to 
refer to a number of those mathematicians and their 
specific coritributionH. 

For the moment, however, 1 should like to direct 
attention to two interesting and important si>ccia) 
groups. The first is made up of mathematicians who 
have shown the rare quality of leadership, of which 
Moore was an outstanding instance. Among the 
earlier of these I would mention the late eccentric 
geometer, George Bruce Halstod, who attracted to 
mathematics two notable figures, L. E. Dickson and 
R. L. Moore, both of whom in their turn have been 
able to exert a large personal influence. I would also 
mention with high esteem James Pierpont, who for 
many years was a source of inspiration at Yale. 
Among the other and younger men, besides Dickson, 
R, L. Moore and Vcblen, the names of G. A. Bliss, 

G. C. Evans, Solomon LofsehetK, Marston Morse, J. F. 
Ritt, M. H. Stone and Norbert Wiener come to mind 
as having shown the same quality to on exceptional 
degree. 

The second special group to which I wish to refer 
is made up of mathematicians who have come here 
from Europe in the last twenty years, largely on ac¬ 
count of various adverae conditions. This influx has 
been large, and we have gained very much 
by it. Nearly all the newcomers have been men of 
high ability, and some of them would have been justly 
reckoned as among the greatest mathcmatioiaTis of 
Europe. A partial list of auch men k indeed impres¬ 
sive; Emil Artin, Solomou Bochner, Richard Courant, 
T* H. Grouwall, Einar Hille, E. B. van Kampen, Hans 
Lewy, Karl Monger, John von Neumann, Oystein Ore, 

H. A* Radetnachmr, Tiber Rad6, J. A. Shohat, D. J. 

Otto Sz&sx, Gabor Seegb, J, D. Tamarkin, J. 
W. l^apenaky, Hermann WeyJ, A. N. Wliitehead, Aurel 
Oftear Zariski 

eminent group among tw, there inevitably 
^ A of increajBed duty toward our own prom- 

In fact, 

hdW ?e»ear<* positioik, some- 
; with lunplc 


opportunity for their own investigations, and not bur¬ 
dened with the usual heavy round of teaching duties. 
In this way the number of similar positions available 
for young American mathematicians Ls certain to be 
lessened, with the attendant probability tliat some of 
them will be forced to become “hewers of wood and 
drawers of water.I believe we have reached a point 
of saturation, where we must definitely avoid this 
danger. 

It should be added, however, that the very situation 
just alluded to has accentuated a factor which has 
been working to the advantage of our general nmthe- 
matical situation. Far-seeing university and college 
presidents, desirous of improving the intellectual 
status of the institutions which they serve, conclude 
that a highly practical thing to do is to strengthen 
their mathematical staffs. For, in doing so, no extra¬ 
ordinary laboratory or library expenst*s arc incurred; 
furtbcnnorc, the subject of mathematics is in a state 
of continual creative growth, ever more important to 
engineer, scientist and philosopher alike; and excellent 
niathematicianfi from here and abroad are within finan¬ 
cial reach. 

Having thus glanced at our mathematical firmament 
which shines so brightly to-day, let us turn to survey 
briefly the general situation in our courjtry which has 
made it possible. In the year 1888 there were prob¬ 
ably about two hundred thousand students in our high 
schools and preparatory schools; to-dny there are 
between five and six millions. This enormous in¬ 
crease is a consequence of the unquestioning belief in 
higher education which- pervades our country. At the 
same time our oolleges, universities and advanced 
technical schools have increased correspondingly in 
numbers and resources. There are to-day nearly a 
thousand such institutions scattered throughout our 
land, serving well over a million students, with a 
total physical plant staggering the imagination and 
representing billions of dollars of endowment. Prob¬ 
ably the majority of these institutions struggle along 
under financial as well as educational difficulties, al¬ 
though rendering distinct service. But when all is 
said and done, there remain some two hundred and 
fifty of them which meet the exacting requirements of 
approval by the Association of American Univeraities. 

As far as the mathematical side of this vast Ameri¬ 
can enterprise of higher education is concerned, its 
mag^atude is probably best appreciated by means of 
a different approach. The American Mathematical 
Society has a membership of over two thousand per¬ 
sons, the great majority of whom bold positions in our 
imatittttJons of learning. Our highly esteemed sister 
orgauixatlop, the Mathematical Associatioxt of Amer¬ 
ica, ^flybted primarily to the intereate of, collegiate 
has nearly twenty-five hundred members^ 
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Th*5 eouclusion tht»n is pJain. There must be between 
two and three thousand mathematical teaching posi¬ 
tions in our higher institutions, with an average salary 
w'hich must certainly lie between two to three thousand 
dollars. We stie in tiiis way that there is probably 
a sum of about six millions of dollars which goes each 
year to the support of higher mathematics! 

Since the great war salaries have been incu'eased 
and the teaching burden has been reduced» at least in 
the better institutions. 1 rememb<‘r talking sotn<; 
twenty years ago with the late J. C. Fiedds, of TorontOj 
about the status of professors throughout the world; 
it will he recalled that Fields did more than any one 
else to bring about the important Intornational Mathe^ 
rnatical Congress held at Toronto in J924. He told 
me that, after making a spt^cial study of the facts, he 
had come to the conclusion that the ATuerican profes¬ 
sor was the worst treated of all! At that time there 
ivas much in his contention, even though thcie were 
already in existence a number of American profes¬ 
sorial chairs where the salary was good and the tciach- 
ing duties not excessive. To-day there are many such 
positions. In this connectioJi it may be well to men¬ 
tion the fact that Hansard University has been able 
t(r reduce the amount of "tt*aching and tutorial routine 
(»f the regular mathematical staff to six hours a week, 
of which only fc})n*e hours are devoted to mow or loss 
olementarj^ mathematical instruction. Such a schedule 
gives to all (Mincerned a notable opportunity to carry 
on mathejnatical njsearcl), and would bo socially un- 
jiistihablo unless the highest standards of achievenmnt 
were being maintained. Although such ideal condi- 
tions arc impracticable at present except in a few for¬ 
tunate institutions, it should be strongly empliasiz^jd 
that twe]\'e hours of instruction a week (including at 
least one eo!irsi» <)f advanced grade) is about all that 
can be ret]uired if the best standanls of scholarship 
arc expected. Indeed, wherever possible, the hours of 
instruetioii should be reduced to not more than nine, 
and if there are heavy outside duties there should be 
a compensating diminution in teaeiiing. 

But the situation has very definitely a comple¬ 
mentary aspect. On our part there is an unescapable, 
deep responsibility to the nation which, somewhat 
unwittingly perhaps, has afforded us such splendid 
support. It is our duty to take an active and thought¬ 
ful part in the elementary mathematical instruction 
of our colleges, universities and technical schools, as 
well as to participate in the higher phases. To these 
tasks wc must bring a broad mathematical point of 
view and a fine enthusiasm. In so far as possible wo 
must actively continue as competent scholars and 
research workers. Only by so doing can we play our 
proper part. 

It is interesting to note that the other material aeces- 
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aories useful for our extensive niathematicAul odifloe 
have also been provided. With our and 

Transaciiom, with the American Journal of 
mattes, all under society auspices, and with the Annals 
of Mathematics, the Duke MathemaUcal Journal, the 
Journal of Mathematics and Physics and the American 
Mathematical Monthly, we possess excellent facilities 
for the publication of original articles in periodicals. 
Aside from the Journal of Mathematics and Physics 
there is as yet no journal directed towards applied 
ruathomatiea. More extensive publication in book 
form is afforded by our Colloquium Publications, and 
a similar new series in contemplation by the Institute 
for Advanced Study. For the prompt publication of 
short articles there is available the Proceedings of the 
National Academy of Sciences. There are in addition 
certain facilities to be found in the annual publica¬ 
tions of learned societies (such as the American Acad¬ 
emy of Arts and Sciences) and of higher institutions 
of learning (sixeh a.s the Rice Institute Pamphlets), 
etc. Thus far, Ijowevcr, the <»ominercial publishing 
houses of the country have not contributed much 
towards the publication of imporbint advanced mathe¬ 
matical texl.s. In this respect they auffer by com¬ 
parison with progressive European publishers, who 
take pride in the publication of significant inatlx*- 
matical books. The University Presses of the country 
have partly made up for this lack. 

In addition to our regular meetings, the Colloquium 
Lectures, the annual Gibbs Lecture and the Visiting 
Lectures of the society provide important moans for 
direct scientific interchanges among mathematician.^. 
The coming International Congress of Mathematicians 
to be held at Cambridge in September, 1940, will pre¬ 
sent still other opportunities of this kind. In fact, 
the facilities for mathematicians to meet intimately 
with their colleagues at sister institutions ore increas¬ 
ing constantly. The importance of such facilities in 
speeding up mathematical progress has Jong been 
recognized in European mathematical centers. 

Tben there is always the arduous administrative 
work of the society, carried on unselfishly by its officers 
and especially by its present secretary, Dean B. Q. D. 
Biehardson, true successor of Frank Nelson Cole. 
The way in which this work has been carefully and 
devotedly done without any paid officer has helped to 
unite the society more than anything else. 

All in all, then, our American mathematical situa¬ 
tion is about as favorable as can be hoped for on this 
very troubled planet. Our one real danger perhaps 
concerns the general standard of achievement. It is 
not enough for those who go into the rank and file 
of our colleges to devote themselves to a usefpl aca¬ 
demic routine; tlky have a duty to live n}) to iheir 
highest mathmnatioal potentialities and to awaken fi 
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deep tnathemeticat interest in their students. It is not 
enough for the exceptional man, whoi^e early work has 
led to a professional recognition, to take thenceforth 
an easy-going attitude; such a man should eontinue 
with the devotion of a leader in a great cause. 
Furthennore, we ought all to provide our share of 


flrat-rate eJernentary teaching, by which we justify 
our privileged positions in immediate practical terms. 
If we do these things, mathematics in America will 
lise to still greater heights and there will appear 
among us mathematical figures comparable to the 
greatest in the past. 


OBITUARY 


GUY N. COLLINS 

(ii;y N. Coia^iNS, Principal Botanist in the Division 
of Cereal Crops and Diseases of the Bureau of Plant 
Industry in the U. S. Department of Agriculture, died 
on Augiist 14,1938, of emlocarditis at his home at Lan- 
ham, Maryland. Mr. Collins was bom nt Mertensia, 
N. Y., on August 9, 1872. He attended Syracuse Uni¬ 
versity, but terminated his college career as an under- 
grad lui to in 1895 to join a survey expedition to Liberia 
organized by Dr. Q. P. Cook for the New York Coloni¬ 
zation Society. While in Africa he indulged his inter¬ 
est and i)erfec<ed his skill in photography with the 
result that all his travels and most of his work are 
photographically recorded. Pursuing this interest he 
later design(*d and patcntwl the Naturalist’s Camera, 
which made it possible for the first time expeditiously 
to photograph objects natural size in the field. 

Hia plates of fresh sjxscimens of fruits, flowers and 
sections of plants, reproduced full size, did much to 
stimulate this method of recording. 

Following the vicissitucloB of life in the tropical rain 
forests of the West Coast of Africa, in the days before 
the discover>^ of the relation of mosquitoes U) malaria 
and yellow fever, he relumed to tlie United States and 
spent a few months (m 1898) as a free lance botanical 
collector on the Florida Keys. 

Shortly after the close of the Spanish-Amerioaii 
War he joined tlie staff of the Oflice of Botanical In¬ 
vestigations in the U. S. Department of Agriculture as 
Assistant Botanist, and in company with Dr, 0, F. 
Cook explored the newly acquired island of Puerto 
Rico. Their expedition resulted in the publication by 
the Smithsonian Institution of the still standard treatise 
entitled “Economic Plants of Porto Rico.” At tliis 
time also Mr. Collins wi‘Ote “The Mango in Porto 
Rico,” probal)Iy the handsomest bulletin ever issued by 
the Bureau of Plant Industry. 

Returning from Puerto Rico he entered the Seed 
Laboratory of the Division of Botany and there devised 
much of the apparatus used for subdividing large lots 
of seeds into samples for germination and purity tests. 
He never lost intert'st in the statistical problems of 
testing and the means for determining the prob- 
alde quality of a large lot of seed from the analysis 
of Smdl subsamples. This interest was manifested 


many years later by the publication of a paper on “The 
Application of Statistical Methods to Seed Testing.” 

In 1901 he published the bulletin “Seeds of C(gn- 
mercial Salt Bushes.” In this undertaking full use 
was made of his skill in photography, and the plates 
of seeds in that bulletin have never been equalled in 
excellence of detail. 

Many expeditions to the American Tropics followed 
his trip to Puerto Rico, and from one of these came 
the introduction of tlie Ouatcinalan “hard-shelled” 
avocado, which has been utilized extensively in develop¬ 
ing the commercial varieties of this fruit grown in 
Florida. 

While on another of tlmse expeditions to Southern 
Mexico, accompanied by C. B. Doyle, he collected at 
Acala tlie variety of cotton now grown extensively 
under that name in the Southwest. This variety is 
known for its superlative qualities and far exceeds in 
merit any other cotton of the Upland type. 

On all these expeditions to the American Tropics 
Mr. Collins lived on and close to Indian corn, and it 
is not surprising that the diversity of this magnificent 
grass captured hia fancy. Soon his own garden at 
Lanham was crowded with a collection of tropical 
maize, and he was not slow to recognize the usefulness 
of this plant in testing and extending MendoFs redis¬ 
covered laws of inheritance. 

His first contribution to the literature of maize was 
printed in 1909, at which time he was Assistant Bota¬ 
nist in the Oflice of Bionomic Investigations of Trop¬ 
ical and Subtropical Plants in the Bureau of 1^1 ant In- 
dustiy. From that time on, though his official title and 
administrative position went through many changes, 
his time was devoted to a study of inheritance in maize 
and to the application to Uiat study of biometrical 
methods, without which, ho was convinced, no adequate 
conclusions could be reached. The numerous papers 
on inheritance in maize, published chiefly by the U. S. 
Department of Agriculture, constitute a permanent 
record of his achievements in research. 

Mr. Collins was among that early group of investi¬ 
gators whose work provided the foundation on which 
tests the present popular system of producing commer¬ 
cial com crops from hybrid seed. However, his inter¬ 
est in the commercial utilization of hybrid seed was 






limited, to the methods o£ determining the best com¬ 
binations of strains and to the technique of producing 
sueh combinations. 

The study of inheritance in maize led quite naturall}’ 
to an interest in tlie origin of this crop and an interest 
in the American Indians who deveIoj>ed it. Conse¬ 
quently his articles on the phylogeny, agricuiltui’al iiis- 
tory and origin of maize are definite contributions to 
this subje^^t, ranking equally in importance to his con¬ 
tributions to maize heredity. 

ITis insistence on the use of biometry not only on his 
own data but on those of his associates in the Bureau 
ol^ Plant Industry compelled him to contribute much 
of his time to other investigators, at that time feeling 
their w^ay through the labyrinth of statistical methods. 
In this manner he made contributions to much of the 
research of his colleagues. His was the first <livision in 
the Department of Agriculture to utilize the now com¬ 
mon Hollerith tabulating machines. 

Mr. Collins was devoted to the billiard table with 


always Ihred with enthusiaistic tturidsity on 
questions and tempered with a reasonableness that nail 
come only with the highest mtelleetual developmenfc't^/^ 

Mr. Collins is survived by his widow, Christine Ced- 
lins, and two sons, George Briggs OoUins, Assiatant 
Profes.sor of Physics at the University of Notre Dame, 
South Bend, Indiana, and Perez Hathaway CoHias, cf 
tlie Engineering Department of the Dye Works Divi¬ 
sion of the du Pont^Company, Wilmington, Delaware, 

J. H, Krmptok 

BUEEAU or PJUANT iKUirSTKT, 

U. R. Department or Aoriculture 

RECENT DEATHS AND MEMORIALS 

Edward Murray East, professor of genetics at Har¬ 
vard University, died on November 9 at the age of Afty- 
nine years. 

John Mknrv Nefp, professor of urology at the Uni¬ 
versity of Virginia, died by suicide on November 
He was fifty-one years old. 


its fascinating geometrical and psychologicnl i)n»hlems 
and was an ardent baseball fan. Confined to liis home 
by Ids last illness he undertook with the aid of the radio 
to determine w’hethcr lefl-hand(*d pitchers were more 
effective against left-handed batters than against right- 
handed batters, us is claimed by most team managers. 
This study was not completed. 

Mr. Collins was highly regarded by his colleagues for 
his absolute honesty and for the objectivity with which 
he approached nil problems whether of a personal or 
scientific nature. He was always patient and tolerant, 
particularly with youngei’ workers to whose projects 
he was ever ready to contribute both advice and 
assistance. 

To his staff he was a father confessor whose ready 
sympathy and understanding lightened many a burden. 

In his death biological science has lost a gi’eat spirit, 


The following deaths are noted in Nature: Sir Jolm 
Griffith, president of the In.Htitution of Civil Engi¬ 
neers in 1919, on October 21, aged ninety years; Georg© 
Jennison, formerly owner and principal curator of the 
Belle Vue Zoological Gardens, Manchester, on October 
21, aged sixty-six years; Colonel J. Clibbom, formerly 
principal of the Thomason Engineering College, 
Rorkee, known for his work in connection with irtlga- 
tioii in northern India, on October 31, aged ninety 
years. 

In honor of the late Dr. 0. H. Eckles, chairman of 
the department of dairy husbandry at the Missoni^ 
College of Agriculture from 1901 to 1919, who died 
on February 13, 1933, tbe Board of Curators of the 
university has announced that tbe new dairy.husbondty 
building will be named Eckles Hall. 


SCIENTIFIC EVENTS 


UNITED STATES STANDARDS IN 
ARGENTINA 

The Board of Directors of the American Standards 
Association has taken favorable action on a proposal 
that a permanent staff representative he stationed in 
Buenos Aires for the purpose of promoting American 
standards and other standards now in use by Ame^'^ 
ican industry. The dt*cision of the board to take this 
action was based largely on the recommendations of a 
group of manufacturing concerns, trade associations 
and technical societies that met last June to discuss the 
need of a better knowledge of American industrial 
standards in South America. The fact that British, 
Geiman and other interests have for some time been 
active in encouraging adoption of their standards 


had already brought forth suggestimis from the U, S. 
Chamber of Commerce at Buenos Aires that AiReiicap 
interests should also be represented. 

Argentina, primarily an agricultural country, is the 
maricet for many American-made products. With the 
exception of Canada, it provides the leading outlet for , 
motor trucks. It is the seat of several large Ameri^ 
can-owned meat-^^eking plants. North American uU 
companies have an inters^ in Argentina’s patrdleo^ ' 
businees. Sn<d(t Srms as Goodyear, Firestone, 
and Dunlop manufacture tires m oohntij; 

Pont has a rayon factory there and is also 
a share of the oorotry’s obemioal busing 
natWal Telephone and Telegtoph^ 

' m its 'largostvs^^ 
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ment. In tiiis situation a better uuderatanding of 
Amorioan industrial standards has been felt to be an 
^‘iinpofrtant factor in our future business relations with 
the country. 

The action taken by the A* 6. A. Board is contingent 
upon the guarantee of sufficient funds to support the 
woilc by the eonoems interested in the project. A 
committee, consisting of L. J. Briggs, director, Na¬ 
tional Bureau of Standards; C. K Collens, president. 
Reliance Eleotrio and Engineering Company; Howard 
Coonley, chairman of board, Walworth Company, and 
R. E. Zimmerman, vice-president, U. 8. Steel Corpora¬ 
tion, has been appointed to draw up a possible budget 
and to determine definitely whether and from what 
sources financial support may be forthcoming. This 
committee will also, with the advice and collaboration 
of the National Foreign Trade Council and of those 
American firms participating in the financial program, 
assist in the selection of the proposed representative. 
This representative, who will be stationed at Buenos 
Aires, will undoubtedly look for considerable super¬ 
vision and guidance in his work to the American Cham¬ 
ber of Commerce at Buenos Aires, which has ex¬ 
pressed itself as exceedingly interested in the project. 


THE ANNUAL MEETING OF THE AMER-- 
ICAN SOCIETY OF MECHANICAL 
ENGINEERS 

Thb fifty-ninth annual meeting of the American 
Society of Mechanical Engineers will be held at the 
Engineering Societies Building in New York City 
from December 6 to 9. It will present the latest 
developments in the fields of machine tools, steam 
power, aeronautics, management, safety, metals, fuels, 
instruments, textiles, hydraulics, lubrication, railroads, 
research and ordnance. 

Engineers from all parts of the world will attend the 
meeting to present the results of their work in all 
phases of mechanical engineering, with particular em¬ 
phasis on high speed, high pi'essure, high efficiency and 
high temperature. For each engineer who speaks, it is 
expected that there will be twenty-five others in at¬ 
tendance. 

During the week, delegates from the seventy-one 
local sections of the society in the United States and 
Canada will meet to discuss ways and means of in¬ 
creasing the usefulness of the society, which has now 
ifi,000 members, to the individual member and to his 
community. A conference will be held for the purpose 
0 ^ correlating the activities of the divisions so as better 
to promote the art and science of meebanioal engineer¬ 
ing as a whole. The society at present is made up of 
SfWmtteen divisions: Aermiauties, Applied Mechanics, 
Graphic Arts, Heat Transfer, Hydraulics, Iron 
^, Maohine Shop Practice, 

Haiw Oil Power^ Petroleum, Power, 


Process Industries, Railroad, Textile and Wood In¬ 
dustries. 

Besides the technical sessions, there will be a business 
meeting on Monday afternoon, December 6, and several 
luncheons and dinners. The chief social events are: 
Honors Night on Tuesday evening, December 6, w'hen 
awards and medals will be presented, and the annual 
dinner on Wednesday evening, December 7. 

THE MATHEMATICAL ASSOCIATION 
OF AMERICA 

Thb twenty-third annual meeting of the Mathe¬ 
matical Association of America will be hold at Rich¬ 
mond and Williamsburg, Virginia, from Tuesday to 
Saturday, December 27-31, in conjunction with the 
meeting of the American Association for the Advance¬ 
ment of Science, the American Mathematical Society 
and the National Council of Teachers of Mathematics. 

The association will meet jointly with Sections A 
and E of the American Association for the Advance¬ 
ment of Science and the society on Wednesday morn¬ 
ing in Richmond and will hold a joint session with the 
National Council at Williamsburg on Friday after¬ 
noon and a separate session on Saturday morning, 
when the annual business meeting will be held. The 
Program Committee is planning three addresses for the 
Saturday morning session. 

The American Mathematical Society will hold ses¬ 
sions on Wednesday morning in Richmond and on 
Wednesday afternoon through Friday morning in 
Williamsburg; on Thursday afternoon I*resident R. L. 
Moore will deliver his retiring address, ‘‘On Certain 
Abstract Spaces.” The National Council will hold on 
Friday morning a section on arithmetic and a secon¬ 
dary section on school mathematics; at the joint session 
on Friday afternoon addresses on teacher trainuig will 
be given by Professors A. A. Bennett, F. L. Wren and 
R. L. Morton. 

On Tuesday evening, in Richmond, Doan G. D. Birk- 
hoff, of Harvard University, will deliver his address as 
retiring president of the American Association for the 
Advancement of Science on “Intuition, Reason and 
Faith in Science.” This is the opening meeting of the 
association. 

In the Broadcasting Studio of the Mosque, Rich¬ 
mond, at 9: 30 a.m., on Wednesday, Professor W. D. 
Cairns, of Oberlin Coll^, will deliver his retiring 
address as vice-president of the American Association 
for the Advancement of Science and chairman of Sec-^ 
tion A before a joint session of Sections A and E, 
the American Mathematical Society and the Mathe¬ 
matical .&Bociation. His subject will be “Seismology 
from a Mathematical Viewpoint.” At 10:46 Pro¬ 
fessor H. A, Rademacher, of the ‘University of 
sylvania> xriU make an address on “Fourier Expazisi<mB 



qt toflnlar Fnnotions and Theomnd on PArtitiomt” at 
a joint Bession of Section A, the Mathematical Society 
and the Matbematiea] Afiaoeiation, At the Mosque at 
11:00 AM., on Wednesday, Professor R. C. Archibald, 
of Brown University, will deliver his retiring address 
as viee-president and chairman of Section h. He will 
speak on '^Mathematioians, and Poetry and Drama.” 

AWARD OF THE PENROSE MEDAL TO 
PROFESSOR LAWSON 

Tha Penrose Medal, the highest honor of the Goo- 
iogioal Society of America, has been awarded to Dr. 
Andrew Cowper Lawson, professor emeritus of geol¬ 
ogy and mineralogy at the University of California, 
^^for eminent research in pure geology, and outstand¬ 
ing original contributions and achievements which 
mark a decided advance in the science of geology.” 

Dr. Lawson, authority on earthquake phenomena 
and continental border movements, is the tenth recipi¬ 
ent of the medal since its founding in 1927 by the late 
Dr. R. A. F. Penrose, Jr., of Philadelphia. Presenta¬ 
tion will be made at a dinner at the Waldorf-Astoria 
Hotel, New York City, on December 30 during the 
semi-centennial meeting of the society. 

Engaged in many different phases of research in 
geology since 1882, Dr.'Lawson has studied and pub¬ 
lished reports on numerous regions of the United 
States and Canada. After the great California earth¬ 
quake in 1906 he organized and directed investigations 
in seismology, advancing the science of predicting 
earthquakes. He has recently devoted much attention 
to fundamental theories ooneeming the nature and 
process of certain types of earth movements, and is 
author of a series of papers on the applications and 
implication of the theory of isostosy, a subject involv- 
ii^ the theoretical condition of equilibrium which the 
earth's surface assumed under gravitation. He has 
been on the faculty of the University of California 
for forty-eight years. 

Dr. Lawson was bom in Anstruther, Scotland, on 
July 25, 1861. He was graduated from the Univer¬ 
sity of Toronto in 1883. He took the master of arts 
degree at Toronto in 1885, and the doctor’s degree at 
the Johns Hopkins University in 1888. Harvard Uni¬ 
versity conferred the honoraiy degree of science upon 


him in 1936^ the Vmvemtf of Toiroato havini 
lady honored him in 1923* He reedved the 
degree of doctor of laws from the Univemty of 6^^ 
fomia in 1934. 

He became assistant professor of mineralogy and 
geology at the University of Califomia in 1890, hav-^ 
ing been on the Canadian Geological Survey 
yem. In 1892 he was named associate professor, and 
in 1899 full professor, eonttnuing until his retiremeitt 
from active duty in 1926. He was dean of the CoUi^ 
of Mining from 1914 to 1018. Besides being ebairmau 
of the Caiifomia Btate Earthquake Committee in 
1906, he was a member of the U. S. Assay Commissloh 
in 1916; chairman of the Division of Geology and 
Geography of the National Research Council in 1923- 
24, and delegate to the Internationa] Geological Con¬ 
gress in 1888 in London, 1897 in St. Petersburg, 1913 
in Toronto and 1928 in Madrid. 

Dr. Lawson was president of the Geological Socieiy 
in 1926, vice-president in 1908, chairman of the Cor- 
dilleran Section from 1906 to 1912 and secretary of 
the same section from 1899 to 1906. He was presi¬ 
dent of the Beismological Society of America in 1909. 
He is also a member of the American Association for 
the Advancement of Science, the American Institute 
of Mining and Metallurgical Engineers, the Ameriemn 
Academy of Arts and Scienoes, the American Philo¬ 
sophical Society and the National Academy of Sci¬ 
ences. 

The award committee, in addition to Dr, Yaughani 
wag composed of Professors Nevin M. Fenneman, of 
the University of Cincinnati; Douglas Johnson, of Co¬ 
lumbia University; Donald H. McLaughlin, of Har-v 
yard University; Adolph Knopf, of Yale Univwfsity; 
John P. Buwalda, of the CaUfomia Institute of Te^ 
nology, and James Giliuly, of tirn University Of 
fornia at Los Angeles. ' 

Previous recipients of the medal have been: ThoutiO 
C. Chamberlin, 1927; Jakob J. Sederholm, 192$} 
Firancois A. A. Lacroix, 1930; William H* 

1931; Edward 0. Ulrich, 1932; Waldemar landgn^V 
1933; Charles Sobuchert, 1934; Reginald A. D^t 
1935, and Arthur P. Colmnan, 1936. No medal ^Wiis 
awarded in 1929 and 1937. 


SCIENTIFIC NOTES AND NEWS 


The Nobel prize in physioz hae been awarded to 
Professor Enrico Fermi, of the TJnivenuty of Borne, 
“in reeoginition of his discovery of new elementary 
radioaetive sabstances engendered by irradiation of 
neatrona." It is annotinoed thid: Nobel prizes for 
physiology and medicine and for ehemistiy will not 
be awarded this year. 


Tbs following awar^ of medalt Imva teen 
by the Pns^dent and OodBotl (dC Ute Beyel 
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lo U* W, Wood, ■PpT*MemJt8., 

^^mx^iticift of hiB distittguiohed work and diseov- 
Mm ^ many branidm of physi<wl optiost The Davy 
to ProfeBBor G. Barger, F«E.S., in recognition 
pf his distinguiehed tesearehes on alkaloids and other 
batnrol products. The Darwin Medal to Professor F. 
0. Bower, FJI.S., in recognition of his work of 
acknowledged distinction in the field in whieh Darwin 
himeelf labored. The Hughes Medal, awarded jointly 
to Dr. J. D. Cockcroft and Dr. E. T. S. Walton, in 
recognition of their discovery that nuclei could be dis* 
integrated by artificially produced bombarding par¬ 
ticles. 

Da. laviK AantL, of Louisville, president of the 
American Medical Association, received on November 
6 the Laetare Medal, awarded annually by the Uni¬ 
versity of Notre Dame to an outstanding Catholic 
layman. 

Ths Norman Medal of the American Society of 
Civil Engineers has been awarded to Professor Hunter 
Bouse, of the California Institute of Technology, for 
his work on the mechanics of fluid turbulence. 

Ovr the occasion of the fiftieth anniversary of 
Ooueher College, Baltimore, the degree of doctor of 
laws was conferred on Dr. Margaret Reed Lewis, of 
the department of embryology of the Carnegie Insti¬ 
tution at the Johns Hopkins University; on Dr. Madge 
Thurlow Maeklin, of the Medical School of the Uni¬ 
versity of Western Ontario, and on Dr. Florence 
Barbara Seibert, of the Heniy Phipps Institute of the 
University of Pennsylvania. 

On. C. L. Hussn^s, professor of genetics at Me- 
Gifl University, has been granted leave of abnenca for 
the autumn term to enable him to become visiting pro¬ 
fessor of botany at the University of California. He 
will take over tiie courses in cytology during the ab- 
s^e of Professor T. H. Ooodspeed, now directing a 
botanical expedition into South America. Dr. B. M. 
Ijbve, of the Cereal Divirion, Central Experimental 
Fann, Ottawa, has been appointed sessional lecturer in 
igaiietica at McQill University. Dr. Sheldon C. Reed 
has be^ made aeting ohainuan of the department. 

Fmm Orav, lisetnrer in embryology at the Uni- 
VOiiify ^ Edinburgh, has been appointed aesooiate 
ai bidogy at the University of Pittsburgh. 
wiS take up the work at the bciginning of the next 

1 a year epaut at the University of Oxford 
^ Dr. Lowrenoe Olin Brock- 

a|]»peteM of cbem- 

in; «t 


date in psychology at Tale Univerriiy. He will have 
charge of a program of Automobile Driver Research in 
the Institute of Homan Relations. Research on drivers 
will be carried out by a staff in cooperation with ne^- 
boring motor vehicle departments. The work is made 
possible by a grant to Yale University from the re¬ 
cently established Esso Safety Foundation. 

Da. O. L. Fb2BBman has been promoted to on asso¬ 
ciate professorship of psychology at Northwestern 
University. James Egan and Louis Kraano have re¬ 
ceived research appointments in the Laboratory of 
Psychophysiology. 

Da. H. S, W. Massst has been appointed from 
January 1,1939, to the Guldsmid chair of mathematicB 
tenable at University College, London. Since 1933 he 
has been lecturer in mathematical physics at Queen’s 
University, Belfast. 

Du. Robsbt K. EmmUf of the Edward Martin Bio¬ 
logical Laboratory of Swarthmore College, has been 
promoted to an associate professorship and has been 
granted leave for the year 1938-1939. He will be 
stationed at Swarthmore College, where he will con¬ 
tinue, as biologist of the Bureau of Biological Survey, 
to work on the reproductive cycle of the mink. This 
project is supported by a grant from the Bankbead- 
Jones Speoia] Research Fund. 

CiiABKKCB Beaman Smith, assistant director of Ox- 
tension work and chief of the Division of Cooperative 
Extension of the U. S. Department of Agriculture, 
retired on October 31. He had been in the department 
for forty-two years, thirty of which were in connection 
with extension woi^. 

Jambs R. Killian, Jb., editor of the Technology 
Beview, has been appointed to fill the newly established 
post of executive assistant to the president of the 
Massachusetts Institute of Technology, Dr. Karl T. 
Compton. Mr. Killian will participate in the ad¬ 
ministration of the institute and will take over some 
of the responribifities whieh have been carried by 
Vice-president Vannevar Bush, who on the first of the 
year becomes president of the Carnegie Institution 
of Washington. He will also be chairman of the 
Board of Publications of the Technology Press. Mr. 
KiOian was for three years secretary of the board of 
publications of the ^erican Chemical Society. 

Thx Lord President of the Council of the British 
Di^artment of Soientiflo and Industrial Research has 
appointed Dr. G. Stafford Whitby, at present diarector 
of the division of chemistry of the Natiood Research 
Counctlr Canada, fommly professor of ebemlotry at 
MoGilQ Untversh^^ be dimtor of the Ohemieal 
ees^ lodmratory, Teddington, in sueoeorion to $ur 
who retired on SepMoher 3A. 

^ ^ work eariy in 19^* 




A OBAHT of $600 has been awarded to Dr. Frank 
3^ Studer^ of the department of physios at Union Col¬ 
lege, by the Amerioan Institute of Electrical Engi¬ 
neers for fundamontal research on the physics of 
resistance welding. 

Dr. Robert L, Starkey, of the New Jersey Agri¬ 
cultural Experiment Station, has returned after a 
year's work in the laboratory of Professor Kluyver at 
Delft, Holland. 

J. C. Hen mo, associate in dairy research at the 
New York State Experiment Station at Geneva, has 
returned from a six-months' leave, during which he 
worked at the Dairy Research Institute of the Univer¬ 
sity of Reading, England. 

Professor Albert ErwsTEiN will be chairman of 
the Advisory Committee on Science of the New York 
World's Fair, which will cooperate in preparing a 
central exhibit of science. Other members of the 
committee are: Dr. Robert Chambers, of New York 
Umversity, zoology; Dr. Karl T. Compton, president 
of Massachusetts Institute of Technology, physics; 
Gano Dunn, of J. Q. White Engineering Corporation 
and president of Cooper Union, industrial research; 
Dr. Frank B, Jewett, vied-president of the American 
Telephone and Telegraph Company, industry; Walde- 
mar Kaempffert, The New York Times, the public; 
Paul B. Mann, Evander Childs High School, New 
York City, children's interests; Professor R. H. Mc¬ 
Kee, Columbia University, chemistry; Charles F. 
Both, manager of the Grand Central Palace, New 
York City, industrial exposition technique; Professor 
Edmund W. Sinnott, Columbia University, botany, 
and Dr. Gerald Wendt, director of science at the fair, 
who will act as secretary to the committee. 

Professor Niels Bohr, of the University of Copen¬ 
hagen, will lecture at the Institute for Advanced Study 
at Princeton. He plans to give one formal lecture 
a WBuk from January 17 to May 1, under the title, 
^'Elements and Principles of Atomic Theory." 

Dr. Raymond Pearl, of the School of Hygiene and 
Public Health of the Johns Hopkins University, was in 
residence at Indiana University from SeptomlKir ^ to 
November 16, He conducted a number of seminars 
and gave a series of five public lectures on ^^Man the 
Animal." This was the first series of lectures under 
the Patten Foundation established in 1936, 

Dh. Arno B. LuoKirASDr, professor of physiology 
at the University of Chicago, gave the annual N. W. 
Jones lectures on November 2, 3 and 4, at the Univer¬ 
sity of Or^on Medical School His subjeete were: 
*'I>r. Wm. Beaumont and the Beaumont Memorabilia 
of the University of Chicago" ; "Academic or Unsuev 
cssWul Research'*; and "A Neglected Cheptw ift 
AMbMie 


Dr, Gboroe Sartdk, leottxrer at Harvard Univeirsity 
on the history of science and editor of Im and 
journals of the histoxy of science, lectured on Novem^ 
her 9 on “The Function of Academies—^Pai^ and 
Present,” before the American Academy of Arts and 
Sciences, Boston. 

Dr. Wendell Meredith Stanley, of the depart- 
mmit of animal and plant pathology of the Rocke¬ 
feller Institute for Medical Research at Princeton, 

N. J., gave on November 14 an address before the 
New York Academy of Sciences entitled “The Nature 
of Viruses." 

Dr. K. Lark-Houovitz writes; “In my recent re¬ 
view on new text-books in physics (Science, October 
14, page 354), I discussed the excellent new text of 
R. A. Millikan and collaborators. Unfortunately I 
quoted the book as Millikan and Roller. I hasten to 
correct this mistake, which has been pointed out to me 
by several colleagues—the actual authors of this book 
are B. A. Millikan, D. Roller and E. C, Watson." 

A PRESS dispatch from San Francisco, Calif., dated 
November 10, reports that California voters adminis¬ 
tered an overwhelming defeat to a state proportion 
which would have prohibited the use of impounded 
aidmala for medical purposes. With most of the 
precincts counted, the vote was 560,795 favoring the 
proposition, and 1,164,097 against it. 

Dr. Elliott C. Cotlbr, Moseley professor of sur¬ 
gery, Harvard Medical School, and chairman of the 
American Medical Association Committee for Pro- 
t(H)tion of Medical Research, writes to Science Service; 
“The defeat of the so-called humane pound initiative 
measure in California will encourage all scientific 
bodies, defenders of biological researeh, and doctors 
everywhere to continue their investigations for the 
betterment of the health of the American people. The 
defeat on this bill is a clear indication that the public 
as a whole believes in defending the frontieirs of knowl¬ 
edge and in training doctors in technical methods in 
surgery through the u«e of animals. It is to be hoped 
that the recent defeat to the misguided sentiinentdists 
in their attempt to embarrass and hinder medical re¬ 
search will lead people to appreciate that the promise 
of future improvements in public health matters 
the discoveries which will better their welfare 
largely depend upon the freedom with which scientists, 
may conduct investigations." 

The National Researeh Council has aubsorihed to a 
table in the Btasione Zodogiea di Napoli. Biologtsts 
desiring to avail themselves of the use of this tahh 
in the near future ^ebbidd write to Divisioa of : 
Biology and AgriculitUFe, National Besoa^ 

C. lim Award ^ 
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i 0 t tepmmtative to Ibe Division from the Amer- ^Taa School of Mathematics of the Institute for Ad- 
ioe;n Soriety of Zoologists, chairman, the president vanced Study each year allocates a small number of 
of the American Society of Zoologists, the president stipends to gifted young mathematicians and mathe- 
of the Botanical Society of America and the chairman matical physicists for the purpose of enabling liiem 
of the Division of Biology and Agriculture, National to broaden their soientifle outlook and to work on their 
Besearch Council, ex officio, research programs at Princeton in contact with the 

Thb College of Medicine of the State University members of the institute and university faoultieB* 
of Iowa ai. lounces a gift of $22,600 from the John On]y such candidates will be considered as have already 
and Mary R. Marfcle Foundation, to be spent over a given evidence of ability in independent research corn- 
two-year penod; $12,500 of the fund will provide for parable at least with that expected for the degree of 
a continuation of the research on inflammatory condi- doctor of philosophy. Applications for the academic 
tions of the eye in the department of ophthalmology year 1939-40 should be filed before February 1 , 1939. 
under Dr. C. S. O'Brien, and the remainder will be used Blanks for this purpose may be obtained from the 
to continue the research program on blood clotting School of Mathematics, The Institute for Advanced 
and the bleeding tendency in the department of pathol- Study, Fine Hall, Princeton, N. J. 

ogy under Dr. H. P. Smith. Annottkokmbnt has been made by the Finney- 

Thb Committee on Scientific Ronearch of the Amer- Howell Research Foundation, Inc., that all applipa- 
ican Medical Association has recently awarded grants tions for fellowships for next year must be filed in 
to Dr. Ruokcr Cleveland, of the department of anat- the office of the foundation, 1211 Cathedral Street, 
omy, Vanderbilt University School of Medicine, for Baltimore, Md., by January 1 . Applications received 
research on the cytology of the endometrium; to Dr. after that date can not be considered for 1939 awards, 
A. R. Buchanan, professor of anatomy, University of which will be made on the first of March. This foun- 
Mississippi Medical School, to be used for research on dation was provided for in the will of the late Dr. 
the vestibulAr mechanism in monkeys; to Dr. E. George Walker, of Baltimore, for the snppoi't of “re- 
Spiegel, of the School of Medicine of Temple Uni- search work into the cause or causes and the treatment 
versity, Philadelphia, for work on “physicochemical of cancer,” The will directed that the surplus income 
factors influencing the excitability of the central ner- from the assets of the foundation together with the 
vous system”; to H. D. West, associate professor of principal sum should be expended within a period of 
Iriochemistry at Meharry Medical College, Nashville, ten years to support a number of fellowships in cancer 
Team., for the continuation of his work on the syn- research, each with on annual stipend of two thousand 
thesis of dl-threonine; to Dr. Charles F. Code, of the dollars, “in such universities, laboratories and other 
department of physiology of the University of Minne- institutions, wherever situated, as may be approved by 
sots, for his work upon the histamine content of blood the Board of Directors.” Ten such fellowships were 
in normal and certain abnormal conditions; to Dr. A. awarded in 1938. Fellowships carrying an annual 
Emge, of Stanford University School of Medicine, for stipend of $2,000 are awarded for the period of one 
further studies on the relation of sex hormones to year, with the possibility of renewal up to three years; 
tumor growth; to H. E. Carter, assistant professor of when deemed wise by the board of directors, special 
bioohemistry at the University of Illinois, for the study grants of limited sums may be made to support the 
of betaines of aminohydroxyl acids, and to Dr. Alex- work carried on under a fellowship. 
aad«r Levy, for experimental work in HiB field of chest ^ 

s^ry, to be earried on m the departoent of surgery Univereity of CaU- 

of the Medmal School of the University of Oregon. 

, AtMPWOATiONS for the position of principal industrial tional Exposition in 1939. The presentation will show 
toxicologist (organic compounds) in the U. S. Public vdiat medicine and surgery have accomplished since the 
Health Service, at a salary of $5,600 a year, must be time of Hippocrates and, in addition, demonstrate the 
to file with the U. S. Civil Seirvice Commission at services rendered by the university's medical center 
Waeblngton, D. C., on November 28. to its own students. 

DISCUSSION 

,, ' ■ r 

MBAATTRE OF THE FLIGHT CAPACITY to it in another ia indicated by the results of a reerat 
OF GRASSHOPPERS study condneted by the North Dakota Agrioultund 

'h^e a.;'i»qtit'effi^ Expsiiaetit Station. 

^ '(mww -yean' it haB..hwii jqpparwt that loeaiiaed' 



mitbmkB of grasedtopporfl, wh«n inadequately eheoked 
!)y control agencies^ tend to spread rather rapidly over 
wide areas. In other words, the problem of control¬ 
ling grasshoppers may change from that of a few 
spotted or localused outbreaks to a statewide, regional 
or international problem in the course of a few years, 
88 is the case in the present grasshopper situation of 
the Great Plains area. 

To secure definite information on the speed and 
direction of grasshopper dispersal upwai'ds of 100,000 
grasshoppers were sprayed with a fast-drying red 
lacquer and released on July 17 a few miles west of 
LaMoure in southeastern North Dakota. A cage of 
the marked grasshoppers kept under observation 
showed no ill effects of the treatment and appeared 
to behave similarly to unmarked individuals. Two 
days following the release, four of the marked speci¬ 



mens (three Melanoplm and one Melano- 

plus differentialis) were recovered near Nortonville at 
a point 20 miles northwest of ihe place where the 
grasshoppers wore released. Subsequent recoveries 
included only the more migratory grasshopper, M. 
mexioanus (see Table 1). 
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The few recoveries verified to date have ranged 
from north to northwest from the point of release. 
A poesdble explanation of thk may he that windh 
ttm the south and southeast^ waritimr 

% otlier^^^^ were pi^j 


intHdiig sunned fli^t tJ. 

Bureau records reveal that fur 18 days of tlie 38^4*7 
period, beginning on July 17, winds frotu the sbUiii aid . 
southeast prevailed with an avera^ daily mairiiaiin 
temperature of 88.9^ F. t^r the remaining 11 days, 
which included 7 in July and 4 in August, the winds 
from the north and northwest prevailed with an aver¬ 
age daily maximum tmperature of 79^ F.—a dilEer- 


enoe of 9.9° F. lower than the wanner winds fttm Bie 
south. The average velocity of the southern windl 
averaged 7.114 miles per hour, while those from tbb 
northerly directions averaged 8.1 miles. The heavy 
flights were generally observed to be traveling with the 
prevailing winds from the south. 

J. A. Mokbo 
Stanlxt SAirosTAn 
ACWUOULTtiaAX. Expicsiment Statiow, 

Faboo, K. Dak. 


AUTHORITY CITATIONS AGAIN 


This discussion of authority eitations by Donald 
Culross Peattie and Arthur Paul Jacot is very timdy, 
for it appears that in some instances this device aug¬ 
ments the confusion instead of diminishing it. This is 
particularly true if the original authorities did not 
publish their descriptions. In such cases the names 
get into circulation by exchange of material, and their 
ultimate publication is by a different author. Thus 
the specific names of Solander first appeared in Dill- 
wyn’a catalogue, and when Bolanderis name is quoted, 
as it frequently is, it gives no cine to the location of 
the original description in print. 

Often the real meaning of a generic name is fixed, 
not by the original description, but by the type desig¬ 
nation, which not infrequently is by a later author, ha 
which case it is impossible to refmr to the description 
and designation both without having recourse to a 
double citation, undesirable and awkward as such a 
praetioe may be. 

My own feriicg is that vritat is needM is a periodtek) 
that would perform the functions of a biblogi^ 
nomenclator, in whieh might be publidied refeteieiC^ 
to descriptions, type designations, lynonyudes, 
and to which reference mii^t be made in Ii«u of to 
^^authority.’^ For lack of such a medium studwts ifaVe 
been compelled to puldish 
divexu sca^e^ places, where it is msppvopriate^i^^ 
cult of access and talma up space ^t 
cost <3i putdioarion* v : 


eoMi way by which thaterisi of p^&r^y 
tbrial interest aud significance can be ^ 

':bwe':] 
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ilne medium sized to large bays and that there is an ab¬ 
sence of wolbdefined spot highs in areas away from the 
induence of the bays. The distribution of bays is re- 
Btricted geographically, but in areas in which they occur, 
there seems to be no relationship to topograp!»y or rock 
character. Bays are elliptical with definite orientation. 
Sinks are irregular in shape and orientation. In soluble 
rock areas some bays have boon modified by solution; such 
^^bay-sinks'’ are sand-rimmed and distinguishable from 
sinks. Various '‘bay-sinks" suffer solution-eiongation 
in various directions. The size of bays is independent 
of topography and solubility of rock. Movemeut of 
sands in bay areas is in general northeast as shown in 
present shape of bays and relation of sand-rims and dune 
areas to the bays. Section of two small, overlapping bays 
by the Intercpastal Waterway, near Myrtle Beach, fur¬ 
nishes a comparative study of sub-surface conditions in 
poat-hlled ellipthuil bay area and peat-fllled irregular 
shaped swamp areas nearby. Only under elliptical bay 
area is the underlying impervious clay layer penetrated 
by swamp water in auffleient quantity to dissolve the two 
fossil shell beds below. In conclusion it can be said that 
the latest investigations concerning origin of "Caro¬ 
lina Bays" still further support the modified meteoric 
theory of their origin. All present known facts concern¬ 
ing the hays as observed by the writer seem to fit into 
this theory. 

in shape accompanying ictraploidy in cucurbit 
fruits: E, W. Sinnott and A. E. Blakicslbk. The most 
commonly observed differences between members of a 
polyploid series in plants have been the size differences 
resulting from the increased coll size which follows an 
increase in number of chromosome sets. That such 
elianges may be accompanied by qualitative ones is shown 
by the marked differences in fruit sliape between diploid 
races of various cucurbits and tetraploid races produced 
from them by treatment with colchicine. In every case 
the tetraploid fruit is distinctly shorter and wider than 
its corresponding diploid type. This result has been 
brought about both by changes in the shape of the early 
fruit primordium and in the relative growth rates of 
length and width during development. Baces of Cu>curhita 
Pepo and of Lagenaria vulgaris show tljis change, which 
is similar to that previously reported for capsule shape in 
Batura. Why on increase in chromosome number and cell 
size, with no alteration in genetic constitution, should pro¬ 
duce such a specific change in form presents an important 
morphogenetic problem. 

Observations on cilia of agnatic Phyoomyoctes: J. N. 
CouoH (introduced by A. E. Blokeslee). By staining 
with Irocffier's stain it has been found that the ciliam 
of certain chytride as PoscUa septigena Cornu, Woronina 
polycistis Cornu, Phicophidium (several species), Clado- 
chytrium repHcatum and other undeseribed form# is com¬ 
posed Of the long, rather tluck, basal part which one 
can see by the usual staining technic and in addition 
a thin distal, part which Is invisible on the living spore 
and even when stained by the nsnal cBia stains. Mom^ 


hlephatU regignens and AUomyeca monUiformis have 
the same type of cilium. Xt seems highly probable 
that it is the thin part of the cilium that propels the 
spore, the thick part acting as a rudder. This kind 
of cilium is usually correlated with the absence of cel¬ 
lulose in the walls, but in certain undesoribed forms tho 
cell walla are of cellulose. Such chytrids with ceDu- 
lose walls have given rise to no higher types but represent 
an offshoot from the main chytrid line. A second type of 
cilium occurs in Phigidiomyees apophyaatua and an tmde- 
scribed genus which we have in culture on agar. Here 
the uniciliate spore lacks the thin distal part of the cUium, 
but frequently shows short, thin, lateral appendages. This 
kind of cilium is correlated with the presence of eellulosa 
in the walls. It is unlikely that any of the existing higher 
Phycomycetes are derived from this Uno, for the higher 
forms all possess biciliate zoospores. A third type of 
ciliation has been recognized in the Phycomycetes. In on 
imdescribed genus (an endo-parasite in the threads of an 
Aehlya) closely related to the potato parasite, 8pongo~ 
spora, the spores have two cilia, one long, the other ifiiort, 
tho short cilium having a long thin appendage. In 
OlpidiopJtis Bp. on Aehlya a similar appendage has been 
found on one of the cilia, both of whicli are of about the 
same length. In Pythium aphaiUdermatum both cilia 
possess short, thin appendages, and in Saprolegnia and 
Aehlya the thin appendages may usually be seen on one 
or both cilia. Those studies indicate at least three lines 
of evolution in the aquatic Phycomycotos: (1) the chytrid- 
Monoblepharia line; (2) the Phigidioinyees line; and (3) 
the biciliate line terminating in such forms as Saprolegnia 
and Pythium, 

Inierspecifio grafts and mixtures among the DietyO’ 
ateliaoeae: Kcnnxth B. Bapicr (introduced by Oharles 
Thom). 

The struoiural organisation of cellulose in cotton fibers: 
Donald B, Andbbsok (introduced by Edmund W. Bin- 
nott). Tho wall of the cotton fiber is compos^ of very 
minute thread-like strands of cellulose which anastomose 
freely with each other, forming a close-meshed network. 
In the oldest layer of the cell wall the cellulose strands are 
oriented in fiat spirals, but in subsequent depomta the 
strands wind in steep spirals which frequently reverse 
their direction. The structural organization of the celln- 
lose units in the wall does not appear to be infiueneed by 
environmental factors, but the rate at wMeh the oallulose 
is deposited is subject to environmental control. It is 
possible, therefore, to control the apparent stratifieatian 
in the wall of the fiber or to ebminate it completely by 
regulating the temperature and light during the period of 
cell wall thichening. 

Downy mUdew of tobacco: TmxBtxCK A. WoL» (intro* 
duced by R. A. Harper). Bowny mildew of tobacco ie6d> 
lings first appeared in Elorida in 1821 and was eradk^tedi 
only to reappear in 108L The disease now involves nearly 
all tobaeeo^girowlng areas in the eastern United fltiltct 
and eontheim Canada Xt is ^ussd by 



affili; 4i; ifm stairs by whkh it i« WKen bit»hiL9rl4e of meroury ijs administered to an animal 


di^Wli4tiat<ifd and an ooepdrie stage by vhleh it survives 
^ l^som one to the next. Sporangia are fomod at day* 
bmdk and are air-borne. Oospores eonstitute the inoculum 
for primal^ infectioiis. Seed beds that occupy the sites 
bid infected bods are foci of infection. The severity 
and course of downy mUdew are governed by weather coO' 
dtHonsj cold, rainy, cloudy periods being especially favor¬ 
able, Infection may bo completely prevented or the dis- 
eaae may be checked, once it has begun, by use of benzol 
vapors. The minimal concentrations of benzol vapor that 
ore effective have bean determined. The modificatory i»- 
fiuence of moisture, temperature, porosity of covers, 
amount of benzol applied, Mnd velocity and surfaco area 
of evaporators, upon treatment of seedlings witli benzol 
vapors, has also been evaluated. 


it selects for its major point of action in the kidney the 
specializod epithelium found In the convoluted tubule. 
Whmi animals have received a severe renal injury for 
uranium nitrate so tliat an atypical type of epithelial 
repair has developed in the convoluted segment of the 
tubule the use of bichloride of mercury fails to show any 
ovidonco of injury to mich epithelium in this segment of 
the nephron. The observation would indicate that injury 
to epithelial tissue by one t 3 rpe of toxic agent may protect 
an epithelial tissue of repair from a toxic agent of another 
type, provided the processes of repair to the epithelial 
tissue from the injurious agent has led to the formation 
of a change in the morphology of the epithelial cells in 
the location at which the different types of injurious 
agents exert their nephrotoxic action. 


A saprophytic alffa: W. 0. OoKRa and Lmland Shakob 
(introduced by E. P. Merrill). At two stations in north- 
Cftn Chatham County, N. C., in small runs receiving seepage 
from ft burning sawdust pile, wo have found a remarkable 
plant having the appearance of a higher green alga but 
with the nutrition of a saprophytic fungus. It has a body 
closely resembling tlmt of Stiffcoctonium^ but is entirely 
without chlorophyll or ony trace of an organ resembling 
a chloroplast. The cytoplasm is confined to au extremely 
thin layer under the wall, and each cell has a largo con¬ 
spicuous nucleus. The tip cells of the branches are ex¬ 
tremely tenuous aud eml in a fine point, which is found 
to be viscid. These tip cells fall off easily and attach 
themselves by their points to objects in the water. Re¬ 
versing their polarity, they soon develop into a much- 
branched plant reaclilng a length of about 1 cm and having 
exactly the appearance of a vigorous water mold. This 
vegetative propagation by the distal cells is the only 
method of multiplication which the plant has, so far as 
known. A complicated group of riiizoidal holdfasts is 
sent off from the basal cell and from several cells above 
it. The cell walls are not of coUxdose, which fact still 
further complicates the situation. Several parasitic alga¬ 
like plants that have quite or nearly lost their chlorophyll 
are known, but, so far os the writers are aware, no strictly 
saprophytic species with the form of an alga has ever 
before boon found. 


tfonoenting the acquired rcsisianee of renal epithelium 
to hiolUoride of meroury: Wm, d»B. MacNidke, If the 
klda«^ of the dog bo slightly Injured by uraiiium nitrate 
the ^itbelinm of the convoluted tubules at which point 
th^ meM bM A seleotive action repairs itself by the for- 
t|)iatiDn of a type of epithelial cell for this location 

f the nephron, ooUs have no resistance to a secon- 
Injury by uranium. If the ^ithelium in this segment 
the tubule be severely injured by uranium nitrate the 
kepair process results in tito formation of a fiat- 
or i^oytial iype of eeU which is atypical for this 
^ Of tubdle; Associated with the development 

> ^ there is acquired 

in this segment of the txtbule a 


The growth-promoting properties of certain cystine de¬ 
rivatives: Jauxs C. Andrews^ (introduced by Wm. doB. 
MaclSTider). Although biological sulfur is chiefly intro¬ 
duced into the body as cystine and methionine and elimi¬ 
nated in the form of sulfates in the urine, the mtormediate 
stops in this process arc largely unknown. Sulfur meta¬ 
bolism may be arbitrarily divided into two main processes, 
both of which must take place btjfore sulfates are pro¬ 
duced: rupture of the bond between sulfur and carbon 
and oxidation of the sulfur to the hexavalent condition* 
One object of sulfur metabolism studies is to determine 
the order of those two reactions, the latter of which un¬ 
doubtedly takes pUue In a scries of steps. In judging the 
atatus of any given sulfur compound as an intermediary 
metabolite two criteria are used: ability of the compound 
to produce urinary sulfates and ability to substitute for 
cystine and methionine in supporting growth. The latter 
is by far the more exacting criterion since many inorganic 
sulfur compounds readily oxidize to sulfates but do not 
support growth when added to a diet deficient in cystine 
and methionine. In the present work, several derivatives 
of cystine were synthesized and administered to rats in 
a basal diet deficient in cystine and methionine. Cyclic 
derivatives such as cystine hydantoin and cystine phenyl 
hydaatoln, the sulfonic acid oxidation products of the 
above hydautoins, a substitution product (dibctizoyl cys¬ 
tine) and a product of partial oxidation of cystine 
(cyatino diaulfoxide) were all used. The following results 
were obtained: Oxidation of the sulfur to the sulfonic 
acid group entirely inactivates the compound for growth 
support. FonOation of hydantoin rings, with or without 
oxidation of the sulfur, inactivates the compound. If, in 
addition, a phenyl group is present, its further toxicity 
produces etill more sharply declining growth curves. 
Bibenzoyl cystiue, being capable of partial hydrolysis in 
the digestive tract, acts as a partial substitute, while 
cystine disulfoxide, winch is very unstable and readily 
loses oxyi^n to form cystine, serves as a satisfactory 
substitute. Tliis, however, by no means proves that cystine 
disu{f6xi<^ is necessarily an intermediary metaboUtS of 
cyattnci ' 

ijn coflSboiration witli James H,, Jones, University of 
and C. Andrews. 
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Btudiu ike chemical eompoMt4on> and functional 
si^Mfioance of tnornfftaltan ly-mphi Busssli* Ij, Holmavt 
(i^trodtUHid by Wm. deB, MacNlder). The follewing 
atudies ivere made in an attempt to throw some light on 
the function of mammalian lymph and lymphoid tissue. 
Popliteal lymph nodes of dogs when replaced in the 
popliteal space after complete severance of all vascular 
and lymphatic connections rapidly undergo massive necro¬ 
sis. Tht!«G nodes usually become infected and may slough 
out. When, however, all vascular connections are severed 
but one or more efferent and one or more efferent l 3 rmph- 
atic channels remain inUict, infection does not ensue and 
Hie nodes remain viable. Chemical analyses on lymph 
flowing to and from these * * devascularized *' nodes show 
a sharp drop in reducing substance, bound carbon dioxide 
and carbon dioxide combining power during its passage 
through the node and iiulicate that anaerobic glycolysis is 
one of the metabolic processes taking place in the viable 
node. These studies were extended to in vitro studios in 
which the nodes were perfused with artificial “lymph** 
at varying temperatures and pressures, and the rate of 
glucose disappearance (loss in reducing substance) under 
these conditions was compared with that of the thyroid 
gland under similar conditions. Both tlu5 flow through 
the node and tlic rate of glucose disappearance increased 
with pressure, and an elevation of 10 degrees in tempera¬ 
ture doubled the rate of glucose disappearance. Similar 
changes were not observed with the thyroid gland. It is 
suggested that different oxygen requirements are vospon- 
sibic for the differences observed. 

hattiee vihratiorm in polar oryAtaU: It. H. Lyddank 
and K. F, HEKJKrjELp (introduced by Wm. deB. Mao- 
Nidor). While the question of the frequencies of vibra¬ 
tion of crystals had been the subject of many investiga¬ 
tions, there remained certain points for polar crystals 
which it was felt should be investigated. In the first 
place, it did not seem at all clear that the frequencies 
should be independent of the siae and shape of the crys¬ 
tal, since the convergence of lattice sums involving Cou¬ 
lomb interactions between ions is notoriously poor. 
Secondly, the result for very long waves (Bestatrahlon) 
obtained by Born seemed to contradict a result obtained 
by Hcrzfeld in an investigation in a different direction 
Thirdly, it seemed of intenu^t to obtain some Idea of how 
the frequency spectrum of an actual crystal looked. The 
main part of the calculation, the finding of the Coulonib 
force on a particle in the distorted lattice, was accom¬ 
plished by an extension of the Hadelung method. With 
a reasonable assumption about the repulsive forces be¬ 
tween ions, numerical values for the frequencies of a 
particular crystul (NaOl) were arrived at It became 
also clear that the frequencies, for any actual vibration, 
are really independent of the sise and shape of the cryn- 
tal, and that the results for long waves are explainable. 

lo^e hy elecMna with enerffics v<p to 
million volie: Crkiuhton doKcs, AaTHtJg RuAfeK anfi 
FoaniteT WusTKitK (introduced by Joseph % Aniiss), 


We have studied the radiative Joss of eskergy, of eteh- 
trotu which make close coUiMbne with nuelei is a oternd 
chamber filled with air. Four hundred metem of 
ful track have been employed. The energy of the 
primary electrons lay between 0.4 and 2A mlllioa elee* 
iron volts, the average being of the order of one mil- 
iiou electron volts. Previous authors found that the oross 
section for fractional loss greater than 20 per eent. 
is several times larger tlian predicted by the Bethe-H^V 
ler formula, which is obtained by the Bom approxima¬ 
tion. The work of Huline shows clearly that tills approxi¬ 
mation glvea results which are much too low In the case of 
large fractional loss. However, in the absence of a more 
accurate theory wo may compare our results and those of 
Klarmann and BoUie, using Kr and Xe, with the above- 
mentioned formula. Our results are In hotter agreeanent 
with theory than those of Klarmann and Bothe. (To a 
good approximation the theoretical result does not depend 
on atomic number in this energy region.) Several authors 
have suggested that discrepancies between the exjieri- 
mental and theoretical cross sections for radiation and for 
scattering require fundamental modifications in the Dirac 
theory. Others have suggested that such discrepancies 
are due to non coulomblan interaction between the elec¬ 
tron and the nucleus. While such specific interaction 
may play a part in very close eolUsions, we believe, in 
view of the above results, that the main factors in the 
explanation are simpler and more obvious ones. Even in 
nitrogen, the chief difficulty in these experiments is 
multiple scattering in the gas of the chamber. We sug¬ 
gest therefore that the discrepancies are chiefly due (1) 
to multiple scattering, simulating energy loss; and (2) 
to the present lack of accurate numerical calculations of 
the cross section (like those of Jaeger and Hulme, refers 
ring exactly to the experimental conditions under which 
good measurements can be carried out. 

An experimental inveatipaiion of the rdle of drive in 
the aoquiaition and performance of conditioned responses; 
KAaji Zknee (introduced by Walter B. Miles). Xa recent 
explanations of higher mental aetivitios by conditioned 
reaponso theorists the concept of drive has played a cru¬ 
cial rdle. In all these explonatloiiB drive has ham treaWd 
as an internal stimulus, and the nature and the exmdtticns 
of establishment of its connection with the conditlonod 
response have been considered as identical with tAose of 
any other conditioned stimulus. Certain fandamental 
assumptions regarding these latter points are eomipon to 
the more elaborated of current-conditioning theorieo* blit 
they conflict with the presuppositions of other theories bf 
learning based on ihe study of presumably more comply 
behavior. The present set of experiments was de^i^oed , 
to test some of the more basics of these aSsnnqviiims hs 
such a way us to differentiate emjpiiieolly Ijetwiseh^^ 
implications of these alternative learning thsoHM.^^ 
typical Pavlovian tOidmiqne was employed* 
involved periods of troiiiing for the 
spouses of salivary seereticMi to food and to ae^ 
ffrst' of' low and then' of .high huntter;. 

;' ''ia^ both of' htu^r, 
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^^Mkl ba»ed cm lc>od ^ud on luddi a« well as dueed by C. L. HtiU). This is a further study of the 

the iecMue^^ behavior, la radically different behavioral tendencies exhibited by albino rats upon 

The effect of variation in inteiutity of the condi* cmesthetization. A previoas study with ether used as the 

ticmed stimulus and of constant stimuli other than hunger anesthetizing agent was reported at the 1936 meeting of 

vras compared with tlie effect of variations in the hunger the American Association for the Advancement of 

drive and was also found to be quite different. An analy- Science. In the present study, cyclopropane and nitrous 

sis of the difference in the effect of change of hunger oxide were used* The animals were subjected to varying 

Upon conditioned and unconditioned secretion is pro- amounts of the anesthotioa until the animals were m a 

senied. The results are inconsistent with the particular complete state of quiescence. Upon removal from the 
assumptions of traditional conditioning theory which the anesthetization chamber, the animals were stimulated by 
experiments were designed to test. It is felt that they means of a twoozers-aesthesiometer, and observations 
bear signifioontly upon the interrelation of the general were made as to the temporal sequence of the behavioral 
l>rohlems of motivation and learning. patterning. In general, the animals portrayed a sequence 

of movements, in a fairly definite eephalo-eaudad direc- 
FacXorial analysU of learning dynamics in animaU.' tion, Hovoments in the head region occurred before 
Hobebt J. 'Whxbhy (introduce<l by Walter B. Miles), those of the caudal extremities. These results coincided 
The nnralier of forces whicli have been hypothecated to with the findings of ether anesthetization. The only con- 
explain animal learning are extremely numerous, one sisteut difference between ether anesthetization and these 
writer having listed over ninety factors. Certain at- gasos was that Uie latter's effect upon recovciy was more 

tempts at correlation analysisj however, have endeavowKl rapid and telescopodi Of especial importance, however, 

to show that all errors during learning are in largo part was the fact that the animals upon going under the 
due to a single factor present before learning begins. anesthetic exhibited caudocephalod behavior movements, 
Other attempts have triwi to prove that another single a sequence that was the reverse of that of recovery. This 
factor developed during learning controls its course. In fact is contrary to medical theory of anesthetization on 
such studies, the correlations used were between the human subjects, where the order is, supposedly, cerebrum, 

edrrors on the first run and the total error scores upon spinal cord and medulla. No attempt is made to lay 

all later runs as a unit. Furthermore, such studies have down any definite hypotliesis, for much more exporimenta' 
assumed that the factor or factors involved are of a tion remains to be done. Many investigators on pre- and 
static nature. In the present study, factorial analyses post-natal behavior have tended to emphasize one part 
were made of the learning by animals of maze and dls- of the organism anatomical, structural and psychologi- 
crlminatlon problems. Those analyses involved correla- cal constituents more than another; at times slighting the 
tions of scores on individual tri^ and alleys, thus bring- fact that the animal is a totality, a functional whole, and 
ing out tlio rise and wano of different factors. Further more than automaton made up of discrete units. Hxpla- 
resoarch indicated by these preliminary analyses is sug nations have been too refiexological, rather than in tenmi 
gested, and its field of probable usefulness is specified. of an observable whole. Further work is planned, using 

other species of life and other types of anesthetics, and 
Jfecouery ssqwcncf after anesthetiafation, IL CyclO’ perhaps then will a comparative correlation and theory 
propane and oride: Albeet C. Coenswebt (intro- l^e presented. 

SPECIAL ARTICLES 

THE SECRETION OF IODINE BY THYROID greater than uarmal in the blood of experimental aui- 
GLANDS CULTIVATED IN THE LIND- male that have been injected with an extract of anterior 
BKRGH PUMP pituitary.^ The alcohol-soluble iodine does not vary 

Tttk form in which iodine is secreted by the thyroid much from the normal in either case. These flndingia, 
is not known. The work of some investigators indi- together with the fact that positive precipitin tests 
cates that it is secreted as tiiyrcglobulin. Facts ob- for thyroglobnlin have been obtained in blood as it is 
served by others can not be explained entirely on this leaving the thyroid,^ indicate that the compound 
bi^is. . secreted is thyroglobnlin. But, if this is so, it is dtffl- 

Close and Pedersen^ have found io4me to cult to undm-stand how the thyroid hormone is able 
|ir@ 9 fixit in normal Mood in two forms. Part of it to affect ihe metabolism of all the cells of the body, 
l^ priKupltated with the proteins for thyroglobnlin is a highly indiffusible subetauce. 

by 6lcohM. Part is aleohol-solnWo* The frac- Moreover, Dodds, Lawson and Robertson,* on examba- 
is preoipitated by alcohol has been shown to ing the blood of a large number of patients suffering 

in the blood of phtiente euf- .k. GIom, h. Loeb ai.4 B. M. MoeKoy, /oor. IKol. 

And to tetUrb to normal Okem., »$i ffiS, im 
treatinent^ It ie also 

■■648, less. 

;: ' ^ 13. Bodde, VIF, Lemon and J. B. BobertBon, Lanocti 



ftom various types o£ ttyroid distorbauue^ vere uu- 
able to ^nd any quantitative relation between the 
aloohol-insoluble iodine of the blood and the activity 
of the thyroid as measured by metabolic rate. This 
suggests the possibility that iodine may be secreted in 
more than one form. 

To obtain further light on this subject, 20 cat and 
8 rabbit thyroids were cultivated in the Lindbergh 
perfusion pump.® Then the media in which they were 
cultivated were fractionated, and the various fractions 
analyzed for iodine.^ The globulins wei*e precipitated 
with ammonium sulfate, and the total protein fraction 
witli alcohol. Control fluids were saved in each ease 
and analyzed in the some manner as the perfusion 
duids so as to correct for the iodine present in the 
metlium before cultivation. Serum at 40 per cent, con¬ 
centration in Tyrodc’s solution was used as the meditUn 
in most instances, though 20 and 80 per cent, serum 
were also tried. The perfusion time was varied from 
4 hours to 6 days. 

In every instance iodine that was set free by the 
gland was found in the medium in two forms. Part 
of it was precipitated with the globulins, and part 
was found in the globulin-free filtrate. Part was like¬ 
wise found in the aiooholie precipitate and part in the 
alcoholic filtrate. The amount that was precipitated 
frpm any one medium was the same no matter which 
precipitant was used. And the sum of that recovered 
in the precipitate and that found in the filtrate was 
the same as that found in the unfraotionated medinm. 
Thus, gland No. 289 set free 25.2 gammas of iodine. 
9.7 gammas of this was found in the precipitate, and 
15.6 gammas in the filtrate, As is seen in this example, 
the iodine that is recovered in the filtrate is no small 
part of the total secreted. In some experiments it 
amounted to as much $0 per cent of the total, and 
as much as 40 pet cent, of that originally present in 
the gland. 

Presumably, the iodine that is found in the globulin 
fraction of the medium is contained in thyroglobidin 
or slightly modified thyroglobulin. That recovered in 
the filtrate is probably contained in hydrolytic produeta 
of the thyroglj^uliu mdeciJe. It can not be derived 
from inorganic iodine stored within the gland, for the 
glands do not contain any quantity of inorganic 
iodine. To make certain that this was the case, a 
ntimber of uncultivated thyroids were fractionated and 
analyzed. The non-globulin iodine of the glands wgk 
found to vary with the total iodine content and eonsti^ 
tuted only 10 per cent of the total. That found in 
filtrate was often aa much as 40 per cent, of Ihc 

*>C. A. Lindbergh, Jotw. lEdsp. Mcdf, 62; 409, 1936}. A: 
Carrel, Jmr, 616,3967. 

. «The method used was a modtfibatioii of that desettbi^ 
by T. Trewrow and 6. J. Foeeh^ Bidt CAdwi,, 
XlOi 89, im, and 114; 3dl, 1036. ‘ 


Bpeauae idifina appeaik^ 
it ia not ndsessaty to coMuda tbdt it 
secreted in two forms^ tt is conceivaUe 
globulin mig^t be secreted and hydrolyeed btbf gs 
cultivation is continued. And, as a matter of fhcty 4 
larger portion of the secreted iodine woe found in the 
filtrate in experiments in which the glands were etiUi» 
vated for 6 days than in those in which thegr wsdr^ 
cultivated for only one day. Yet, when thyroglobulin 
extracted from cat thyroids was incubated 40 
per cast, serum for two weeks at the vonons p]^ Vldu^U 
which exist during cultivation no hydrolysis baoUlMl 
Apparently, therefore, thyroglobulin is broken 
only when the gland is present. To avoid changes tbkt 
might occur after secretion had taken place experi¬ 
ments of very short duration were made. But when^ 
ever any measurable amount of iodine was secreted a 
part of it was always found in the filtrate. And, whdn 
thyrcotropic hormone was added to the medium to 
stimulate secretion, more of the iodine secreted as the 
result of adding the hormone was recovered in the 
filtrate than was found in the precipitate. These facta 
seem to indicate that the iodine is actually secreted 
in two forms. The increased proportion found in the 
filtrates in long-contiuned experiments indieaiciit that 
the gland continues to act on thyroglobulin that has 
been secreted as it is repeatedly returned to the gland 
in the circulating medium. 

But if the thyroid secretes iodine in more than pup 
form when it is cultivated outside the body, why 
no evidence of such activity been obtained within tbh 
animal organism T There is, of course, the possibility 
that the gland functions differently w uiieo thauTf 
does in vivo, and that glands of different animal ipeoiieii 
function differently. But the most plausible explana¬ 
tion seems to be that the smaller fragments of 
thyroglobulin molecule, being more diffoifiUe 
thyroglobulin itself, are quidkly absothed % the 
ous cells and timm within the body add so do iicd 
remain in the blood stream. 

To summarise; Iodine 0©t trfeo by tlm thymd^ j^^ 
during its eultJvation in the lindbergd^ pump is ri^ 
cred in the medium in twq fonnSf Pari it 
dpitated with the globulins of the medbinb and 
is fotjind in the globulm-free and ^so ifi 
free filtrate, Bvldenee is given wldeh ihdiohi^ 
the latter is con^ibed^M^ 
thyiuglobtilin mOte^ as the tyeuit 
of the glaltd.’''^■ \ ’ 









Summit ov 

mMhit VAm Aft ftSlOWN BY 
UAUl HORltONE 
THERAPY^ 

tfon^tio^ d£ the idem is knowzi to be influeneed 
1^ eadoerine i^ 0 te% as for exampleSf the bronaiun: 
ItL, disease of the cortex of the adrenel ^land, 

^ acoe eommonl3r associated -vri^ puberty and the 
.p^pmoatatiQ^ changes during pregnancy. Changes in 
^ akin of a bypogouada! pati^ foUowit^ the use of 
syndetic male «iex Bubstanoe testosterone propionate^ 
have been reported * A further series of three surgi- 
castrated^ and four hypogonadal males has 
-j^died. Before treatment the skin in all but two eases 
of a characteristic pasty, sallow color, gray and 
lacking in pink tinge. Thi^ was most pronounced in 
^ castrated men. After treatment with testosterone 
propionate there was a rapid flushing, followed by in* 
creased odinesa of the skin and grow& of hair on the 
fiMie, chest, abdomen, arms and legs. All patients pre¬ 
sented a more tanned appearance, particularly of the 
face, imek, hands and exposed parts of the skin. Part 
of this increased pigmentation is due to “developing” 
pigment from previous expostzre as indicated by the 
fdloWiT^ Mst^ 


Case i. Ov<diide(dnm^ woe performed in May of ld37, 
a|^ wyah time the pattet tanned but poorly and burned 
easily upon exposure to the sun. In August of 19S7 he 
spmit part of every morning and afternoon for a week 
lying en Uie beach clad in an abbreviated bathing suit of 
a peoubar cut. Only alight coloration resulted. The 
parent was examined by the authors several timee during 
l^htemaber and January, at which time the body skin was 
a pasty sallow color. Troatment with male hormone 
f^tanee was begun in the dead of winter, January 17, 
1^88., Within three weeks there appeared, along with the 
bxtmriag of the face, a tanning of the body aave where it 
had beep protected by a bathing suit. The patient had 
not the bathing suit, whose peculiar pattern the tan 
fitted, or any other bathing suit for five months. Keither 
)had he sunned hlnwclf or used a sun-lamp in similar 
Awhion. 

tfi^ withdrawal of the hOnmme treating in February 
^ the flush disappeared from the Ain and the tanned 
ari^ gradually faded. Bubmqaent Injeotlun add with- 
period fespectlvi^y, coloration and a 

el bad not berii expoaed to sUn- 

AngAt; Ttmse phmomena might 
in |«rt by aasumAf oitker ttmt tanning 
of piginmit ev^ a Mng 

i» ],iitt W tlw OKMctt Bo- 

tion* 

1^ fko ttt^a tnulo^uinie 





peried time oe that the melamm becomes eoUnilime unless 
an adequate honnone supply be present. 

Graded expoemres to a sun-lamp have been giv^ 
to this and to other patients and a similar series of 
pigmentation changes have been observed during peri^ 
ode of treatment and withdrawal. 

From studies of men with low amounts of testicular 
secretion it appears that male hormone substance exerts 
a “developing^' action upon the rather colorless mate¬ 
rial which is laid down in the skin foHpwing exposure 
to the sun or sun-lamp. This “developing” actimi may 
be exerted as late as flve months after exposure. This 
indicates that tanning may be a “photographic-Uke 
process” of “exposure” and “devriopment,” with ttie 
BOX hormone acting to “develop” color-lacking material 
laid down in the skin by exposure. Further, the pig¬ 
mentation is not established continuously but will fade 
upon eesjsation of hormone treatment and reapx)ear 
upon later resumption of treatment. 

Jakes B. Hakiltok 

DKPAarvsirr or Anatomt, 

Yalx TJNiVRBSirr Sohool or Mxdicink 

Gilbert Hubert 

Department or Fediateicb, 

Albakt Hospital, Albant, N. Y. 

ACTION OF VANADIUM ON TISSUE 
OXIDATIONS 

If l(h-20v of vanadium in the form of sodium meta 
vanadate is added to rat or guinea pig liver suspension 
at pH 6.7 a large extra oxygen uptake occurs. This 
eftect is much less in kidney and absent in brain. Con¬ 
centration curves indicated that some substance in the 
liver was okidked in the presence of vanadium. To 
prove tills the following experiment was done. Eat 
liver waa ground with buffer pH 6.7, squeeaed through 
muslin and centrifuged. The solid was resuspended 
in 40 oc of water to which 10 cc buffer pH 6.7 was 
added and centrifuged again. This process was re¬ 
peated four times and the resultant solid material 
which waa freb of hemoglobin and light yellow in color 
was Anally suspended in 15 oc buffer pH 6.7. This 
constituted the enryme preparation. The substrate 
was prepared as follows. A guinea pig liver was 
chopped and ground in buffer pH 6.7. Enough al¬ 
cohol wah added to make the flnal concentration 70 per 
oent/ The precipitate was filtered and the alctdiol 
evapm^ted off fcu vacuo at 40® C. The resulting sub- 
pemiibn wan luctraeted with ether three timea^ leaving 
a hig^t ywHow solution This solution was then 
treated with a small amouht of Ucyd s reageht and 
filtered The filtrate was now almost colorless It 
ootdd he evaporated down to dryness and ^ 
treetedwitil hmlmg ^ per cent alcohej The 
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eztr^U the sul^trate^ wh^h is redissolved in water 
, tlie ^eoW is evaporated off. Table 1 ^ves tbe 
oxygen uptake in c.mni. of the various combinations 
of enzyme, substrate and vanadiiim after Half an hour 
at pH 6.7 and 37® C. 0.5 cc enzyme suspension and 
about 10 per cent, of the amount of substrate present 
in one guinea pig liver was used in a total volume of 
2.0 ce in the Warburg vessels. ^ 

TABLE 1 


Oiuptake 
c.mni. 


Enzyme . 0 

Enzyme + vanadate. 0 

Vanadate + aubatrate . 0 

Enzyme + aubatrate . 12 


Enzyme + vanadate -f substrate .. 119 

Work on the chemical identification of the substrate 
is now proceeding. Experiments have shown that it is 
probably not an amino acid, amine, simple alcohol or 
aldehyde, purine, low fatty acid, choline, succinate, 
cholic acid, citrate, lactate, pyruvate, glucose or 
ascorbic acid. It is probably a phospholipid. 

As vanadium is found in small traces in all tissues 
these results raise the question whether it has a normal 
catalytic function in the body and whether it is an 
essential element. 

Fheokbick Bernhrim 
Mart L. C. Bernheik 

Bukk Ukiversitv Medical School 

A COMPARATIVE STUDY OF THE SUBTER¬ 
RANEAN MEMBERS OP THREE 
FIELD GRASSES 

A OOMPAEATTVE Study was made of the roots and root 
hairs in upper soil levels for oats, winter-rye and Ken¬ 
tucky bluegrnss. Soil samples 3 inches in diameter 
and 6 inches deep (42 cubic inches) were taken from 
the fields by means of a cutting tube, and measure¬ 
ments made of the inciiuded subterranean plant parts. 
Total lengths of both roots and root hairs were used in 
computing the extent and surface exposed by the 
underground members. In Tables 1 and 2 the values 
given are the average of the three soil samples surveyed 
for each species. 

TABLE 1 
Boots* 



Total 
number of 
roots 

Total 
length of 
roots (ft) 

Total root 
surface 
(sq. In.) 

Oats . 

4,700 

160 

60 

. 

6,400 

210 

78 

Biucarass ... 

84,600 

1,260 

330 


♦ Per soil wimple (42 cubic fncbcH). 


In a comparison of the cultivated rye plants grown 
in competition with a non-competing gre^obouse j;^ 
plant, previously surveyed,^ it was found that the field 
J. Dittmer, Am, Joitr. FdL, 24: 417*^426, IW. 


TABLES 
Boot Haiiui* 



Total nam* 
her of 
root hairs 
(in mUUeiM) 

Total 
length of 
root hairs 
(miles) 

Total rook 
hslr sorface 
(sq. ft) 

Oats .. 

6.3 

4.9 

8,7 

Bye.. 

12,6 

10.0 

B.2 

Bluegrass . ^. 

61.6 

32,0 

16,9 


* Per sample (42 cubic Inches). 


rye had approximately 6 times the number of root 
hairs per unit of root length as the non-competing 
greenhouse plant. However, the indoor plant had far 
more and longer roots, and consequently a greater total 
number of root hairs. 

Assuming that roots and root hairs wei’e evenly dis¬ 
tributed throughout the samples, one cubic inch of soil 
from this oats field would have approximately 110 roots 
and 150,000 root baits, with a combined length of « 
about 630 feet and a surface area of 15 square inches. 

A similar cube of soil from a field of winter rye would 
have approximately 150 roots and 300,000 root hairs 
with a combined length of ],300 feet and a surface of 
about 30 square inches. Kentucky bluegrass would 
have, per cubic inch of soil, approximately 2,000 roots 
and 1,000,000 root hairs, with a combined lengih of 
over 4,000 feet and a surface area of about 65 square 
inches. When it is considered that these grajsses have 
from 150,000 to 1,000,000 root hairs per cubic inch of 
soil their importance in the physics of the soil is ob¬ 
vious. Prom the standpoint of their usefulness as soil 
binders oats would be least eMoient, rye intermediate 
and bluegrass far superior to either of the Others in i 
retarding erosion. 

Howard J. Dittmer 

Depabthknt or Botany, 

State Univbrbitt of Iowa 
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NATURE AND THE DOCTOR’ 


By Dr. PEYTOH KOU8 

BOCKfiraXiliEB EKSTrrUTK ROB HRDiCATj RBBBAROH, NEW YORK 


I ' ‘ ^ V. 

ByxiRT good doctor is a naturaiistp and there is none 
]^cn!!d wbole-$oukd <n^ with a laiger task. It is no 
actiidbhi that so many medioal students have ranged 
thrdt^ the i^elds as ioya for rooka or piants, or that 
while at the milh of his London practice 
tin^ into the etmetnre and economy 

oi he ah ardent ebaerver se^ the best 

Stud^ of mo^cine. That it is 

dodtor has always deemed himself eager to li^en 
tUl^lihtiiro and to carry o^t her pommands ^Ser Uione 
m afpm <m his bps as that of Liberty op 
a of the ao^ |diilos 0 j;diika Always he has i^poken 


physician,” an admission not the less wise because the 
fact has so often been staringly evident. Yet with all 
said it rwams true that his relations with Nature have 
not beim continually happy. In the great Oxford 
DictionaiT, wuder head four, subhead eleven, section C 
of the meanings given for the word ‘‘nature,” one finds 
the foBoWing: “Nature^-contrasted with medical skill 
or treatment in the cure of wounds or disease.” When 
first read this seems an innocent and even an enoourag- 
ing usage V for it stresses the surgeon's success in 
diangihg ihe na^ral course of events in acute appen- 
dieiii% and the physiman's in diabetes or pernicious 
an^iifU One becomes for the moment complaceat 


of Dot oiendu^ bW) of luting her take 
wooM ndt take d anyhow hotdc 
mtA baae 0$iM be lais ImtAwA ^ vk 
ISM w the best 


'VWFfiW. 


Aiid |iM^ ipeadiDg on. aae notes just b«low in tlie die- 
e«iticn> V, a oomc«utioi] stotenieitt, 
with and tberaeoaie t6 mind 
^ o{ art whkifa eoem axtHreadWaC 
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durifll^ ^hichphenomena of diaeaBe were hid almoBt 
' ^^3? away ftrom the doctor^ of hitwprnoranoe, opinion- 
ation and well-intentioned rashness diiirinp* that time, 
of the reticence, obstinacy and conservati^ which 
Nature still shows; and one becomes uncertain about 
the present. Can it be possible that in the statement, 
"Nature—as contrasted with medical skill or treat¬ 
ment,” the doctor of to-day is not merely involved but 
in some degree reproached f How does his relationship 
with Nature really stand f Is he actually at odds with 
her on some points t 

The three tasks set every human creature, to see, to 
know and to do, are notably difficult in the case of the 
physician: he has to perceive disease phenomena, to 
understand them, and to cure or at least make them 
tolerable, preventing future instances. The difficulty 
with this task has been that sick and well alike have 
forced the doctor to act before he could know, and to 
assume, for practical purposes, that he knew before 
it was possible for him to perceive. Furthermoi'c, he 
has had to be infallible: eri'or could have no place in 
the reckoning. A horrid dx this for any reasonable 
man, and none would have let himself in for it except 
for the dire situation of his fellows. Throughout 
countless ye^rs people all about the doctor have cried 
to him, "Why don't you do something?”, and disease 
has cried even louder. He has bad to do it, to do 
his ignorant and erring best. This is still his situation 
Bs concerns not a few ilia. Each case of paralysis 
chitons, every inoperable cancer that he sees goads him 
toward action. He must still treat the insane without 
knowing why they are so. Yet now at last he has to 
a large extent worked things around into their proper 
order; and what is even more important, he sees where 
next to direct his energies and how to bring them to 
bear. 

This happy state affairs is essentially recent, and 
it is due far less to the age-long heaping up of knowl¬ 
edge than to the modem approach to the unknown. 
Who was it said that discovery results from chance 
and the prepared mind? The prepared mind of 
nowadays makes its own chances. It is not content 
with what comes its way but devises occasions, goes 
out to find worlds of which there may be no token. 
So it is that the doctor sets forth to discover. He has 
become a passionately enterprising observer. He in¬ 
vents instruments and technics with complete assurance 
that they will disclose things worth while, though he 
may not know what. Knowledge has come to him in 
the past mostly through experimentation—^which began 
with the first dose ever given to a sick man: and nm^ 
he is determined to make the experimental method 
yield everything that ia in it. This decision is 
peculiar to him: as you well know, a furor for experi¬ 
mentation has seiaed of late upon al] thinking human¬ 


ity. It has been applied even to the moat delicate 
and lovely of human rela^onships, not within easn^- 
ties at times, as one may remark in passing. But m 
sick man is not the worse because of the expansion of 
the doctor's inquiries; curiously enough, the patimit 
is less experimented upon than ever before. Whan aH 
was ignorance, all inevitably was random experimental 
tion or rule of thumb in coping with disease. But in 
proportion as the doctor has got to know more and 
mote of the human body he no longer makes shift hi 
these ways but resorts to purposeful moves. Further¬ 
more, aa an experimenter he has found that the major ' 
laws which rule in the body of animals rule with a 
striking particularity in the human organisan as well; 
and from the study of diseased lower creatures he has 
learned about man. 

The sick have always had more signs and symptoms 
standing plain to view than the doctor was able to ^ 
note, even when he had only the outside of the human 
creature to scrutinise. One might think that the 
ancient physicians, Greek, Arabic, those of medieval 
Europe, possessed of no instruments, other than their 
own senses, wherewith to perceive, would have covered 
the narrow field accessible to them, that they would 
have noted and described and categorized all that un¬ 
aided man could see or hear or smell of common illness. 
There were those of course who thought that they did 
so; but we realize that they fell short and that not even 
now has this limited task been completed. For g«i^ 
orations doctors have been schooled more earnestly in 
observation than any other large group of men. Cir¬ 
cumstances teach it as a skill to poker-players, horse^ • 
traders and politicians; poets are bom with it; bht 
medical students are drilled in it, and innumerable 
occasions drill the physician. Nevertheless, as you and 
1 know, an acute doctor can still discern new signs and 
symptoms in diseases long hold whoDy familiar. It was** 
only yesterday in medical time that those little spots 
on tlie inside of the mouth were pointed out, which 
help so much in the reoogpaition of measles. And nrhen 
it comes to a comprehension of the workings of the 
normal mind how little do we apprehend of what any 
one with a good brain of his own might fi;nd out! It 
has always ^en to man^s interest that be should realise 
not only what other people were thinking but what 
went on in his own head—that he should understand 
human nature as it is called. Time and again people 
have solemnly counselled one another, *^Know thya^ F' 
Yet of late it has become plain that even the doetm^ v 
has perceived hut a small part of the mental workiz^;^ 
of healthy moui let alone those of the aiek, and thai 
there are reaches of bought far b^ond its immediate 
speotrmn. One mijght have supposed tibat smne 
those subtle iu^idua^ in all ag^ 

guile has been a and jinking a ^ 
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batve these reaehos and made them 

The apposrtujQities irei% thez^ emd the tech- 
nlm means^ namely sharp and capable mentalities. 
Kevertheleea^ the Grecos bad no word for peraouaiity, 
tntieh less for introvert. 

Such examples stress the need for a frontal attack 
on the unknown. This now seems so inevitable that 
one wonders why it was not undertaken many centuries 
af 0 . The impediment lay in the second of the doctor’s 
tasks, that of interpreting what ho saw. Observing 
seems less necessary when all is eufdciently explained: 
and what one sees looks different in the light of 
. explanations. The old doctor had to have those if he 
was to attempt cure in any rational way, and to be 
rational was his ilrst need because the unknown 
loomed so huge. Only his reason could keep him from 
falling into confusion and fear. His sitnation was 
4 abominable. Ho had to try to understand for practical 
purposes what was happening in an organism whose 
feet swelled or Avhose arm pained when the trouble 
really lay in the heart, and who felt strange thrills in 
the heart when sexually attracted to the female. He 
did not know what all this meant, but ho could think 
about it and think he did with every wit. He saw the 
same trains of events occurring again and again, 
with death or health or incapacity as their outcome; 
and he made up explanations which were so satisfying 
that they had to be true. He propounded ^'systems” 
of medicine (text-books still flaunt the term) which 
were so beautifully imagined that they made further 
search for the causes of disease an impertinence. 

I The three humors explained all, or the four elements, 
or an Archaeus which sat in the stomach and issued 
orders to the other organs. 

This effort to explain phenomena before they were 
ftiBy perceived was not unique with the doctor, though 
his needs led him to push it to an extreme. It has 
been the bone of discovery in every field all along. 
While man is a curious animal the vice of his curiosity 
is the ease with which it can be satisfied. He can only 
feel comfortable when things have been reasoned out; 
and insisting upon an explanation he becomes its im¬ 
mediate victim. Samuel Butler asserted that man 
really does not wish to know, that all he desires is 
tronqiuUty o£ mind, or, as Butler wickedly put it, to 
hav^ <<tbe peace that passeth understanding/’ Cer- 
expiations have always gone far to content 
^doctor, patient and patients friends. They went very 
^^ ind^d when one could peroeive nothing of what 
on beneath the skin during life and seldom looked 
nikdto after death. There were not enou^ facts 
ideas in their place. 

^ is an effort to disparage the past bat to 
i^dnMahd bearii^ upw the present It had its 

in iMr pom of 


view, as clear-sighted, as any of to-day. Their names 
are too many to tell over. But these men changed 
material situations far more than they did the general 
attitude as affecting discovery. 

The old doctor, then, had not only to cope with the ^ 
unknown but with his preconceptions concerning it. 
These acted to keep him from seeing straight, from 
hearing elear. How far they could mar bis percep¬ 
tions can be judged from a trivial incident of to-day. 
A man engaged for many years in medical research, 
and hence accustomed to observing, bought a player 
piano of the sort that gives out sound in proportion 
to how hard one works at pumping it. The salesman 
showed him a lever and told which way to push it for 
the music to swell loud or grow faint. For many 
months he thrust that lever in the wrong directions, 
toward loud when he wanted faint and vice versa, never 
discovering his error but at length informed of it by 
a tuner. True, he had managed to compensate for 
his mistake in some degree by pumping strongly for 
loud music and mildly for soft. But the worst of the 
whole thiikg was that, when finally told, he bated to 
have to readjust his method to the truth. He had 
become so accustomed to doing the wrong thing well 
that it satisfied him. One can see how an early Ameri¬ 
can doctor, deft in the art of bleeding, making of it a 
technical as well as an intellectual rite, would have over^ 
looked the damage it caused and have clung to its use. 

If preconceptions hampered observation, they ham- 
stnmg inference. Now we try to be dissatisfied with 
explanations for phenomena not wholly understood: 
but arc we always successful t Certainly to the medical 
student that text-book still seems most worth while 
which explains best. And he admires those instructors 
who appear bright and sure in their replies, detestmg 
such as wander uncertainly through the laboratory, 
qualifying their answer to every question, and ob¬ 
viously oppressed with what they do not know. The 
student sees knowledge as exquisitely sharp and clear 
because hts instructors have not had time to dwell upon 
its blurred outlines and nuances. Consequently, the 
questions sometimes asked in eager good faith by his 
own family, whether to wear a ring against rheuma¬ 
tism, or carry a horseehesfcnut in the pocket to ward off 
asthma, seem profane, almost obscene. They may pro¬ 
voke him to be frantically dogmatic and render him 
medically useless in his own home. 

This confidence that knowledge is precise can not 
last more than a year or two; it is shaken out and 
away by the facts that buffet the young praetitioner 
from eveiy side. As he goes on with his life he sees 
the impossible prove real so often that he becomes a 
humUe m wdl as an ardent observer. The diseovery 
of the BoeUigen rays may be said to have ushered in a 
mediind eim 1^^ by increasing eurprise and 
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buQuhty. It iA diflLoult to realiEe tbai only a genera* 
tio6 ago niton doemod ood liver oil a household remedy 
perpetuated by superstition^ and doubted whether Bun- 
light had any virtue beyond the psychical. They then 
thought of foods wholly in terms of fats, carbohydrates 
and proteins, mentioning salts, condunents and spicra 
merely for completeness sake, since there were no 
ealonea in them and calories were what counted. In 
that confident period the doctor had suddenly learned 
so much through his own efforts that he had become 
miud-proud. Now the empirical good has once again 
made its weight felt: and we are ogaut prepared to 
take hints from the past experience of the race on 
how to maintain health, and to assume that there may 
be reason in them, though we know it not. The doctor 
looks eagerly and profitably uito quaint notions, as for 
example that maggots may help in osteomyelitis by 
devouring the dead bone. 

In those Dark Ages of medicine when thinking 
made things so, there were immense opportunities for 
the wrong sorts of men, those who were not naturalists, 
but who had the endowment of visionaries, oftentimes 
religions. The desire to do good is a magnificent 
reason for wishing to bec/Ome a doctor, but uufortu* 
nately it is no sign of fitness. Certainly one would not 
care to have a great'poet or artist as one’s physician, 
no matter how much be knew. For what these see they 
transmute. A little poet, a minor artist, those who 
draw their main strength from the sensitive perception 
of realities, yea, they will do better than well in coping 
witli disease: and there have been many such amongst 
good physicians. But the visionary is an unuaturalist: 
as a doctor hu runs amuck. He becomes the most 
dangerous and effective of all quacks, limpidly sincere 
and often lovable as a person, carrying his fellow 
mystics along with him joyfully, and dominating 
Ignorant folk throngk the vigor of his convictions. In 
the old days the honest mystic had every chance to do 
the barm of his beliefs. Now he stifles in the atmos¬ 
phere of medicine, its facts harry him, and he seeks 
the wide air of occupations in which there are more 
UBConsidered variables. 

How has this come about? It has come through ^he 
demonstration that this disease and that, more and 
more of them with every year, are entities as real as 
so many pebbles; and that the happenmgs for which 
they are responsible withm the body are not nearly so 
haphazard as the rolling of pebbles downhill in re¬ 
sponse to physical laws. No need to remark to 
audience that when one looks into the dead the wonder 
is in many cases that they lived, so groias has been the 
damage to organs and so arrant the mterference iritib 
function. The efforts of the organism to Survive 
writ just as plain. For the body does not beat 
meekly; it has not renounced or been absotved A 


ainiid^ law beeauae it can not Imp ita 
mal or digest its food. Though men term it diaordimtd^ 
order still prevails in it, thongd^i of a ditfareni 
It has recourse to every possible stratagem wf 
tional readjustment and repair, compoimds fdanie«^ 
%htB rearguard actions to the last; and the marks of 
old l^ions often disclose unbelievable victoriea Walt 
Whitman could have sung a grander hymn to the body 
if he had seen all this. The best of the matter frmn 
the doctor’s standpoint is that what he now perceives 
of bodily recourses and reactions ho realises to be 
mhereiitly understandable, though it may not as yet 
be understood. When at last he lays bare an ill it does 
not prove to bo a morass of the unimowable. Naturc^e 
activities have not become more mysterious on dose 
scrutiny: they have but become more vast. 

Nevertheless, os you well know, misbegotten, a prwri 
philosophies explaining all of disease and all its cure 
are still rife in civilized communities. But now doetore 
as a class go free of them. It is the laity amongst 
whom they make play. Yet a clever new thot^d^ 
affecting the interpretation or treatment of disease 
will always take strong hold on the doctor. Anybody 
who scans that microcosm, the for the last 

30 years can follow the rise and fall of many an allur¬ 
ing idea. It spreads swift as a contagion, is aoelaitaedf 
utilized everywhere, but at long last begins a lingering 
disappearance from Uie literature. Where are the 
opsonic index, the ninhydrin reaction of yester ywf 
The clever idea spreads so fast not only because of the 
urgency of human need, thou£^ this is the prune 
reason, but because doctors arc still school men in^ 
some degree, easily governed by ingenious thougbtd^ 
rising with enthumasm to notions that are attracti^ 
and lovmg to think and work and discues in eompony:. 
The ill-founded concept is relinquished slowl:^, mt 
akme because there may be nothing wherewith to mm 
place it, but because doetors are loathe to believe that 
such an exceUent conceit should not be Natnre^s as 
well as their own. 

Though the doctor can no longer be a metapi^fsieiaii^ 
much less a myati^ in tua interpretation dieekpa 
pTooesses, he yet must recegniae the foree Af 
mystical point of view. While mystics do not have a 
different soft of yet asthma is no loss t«kjl 

because provoked by the sight of an artidcikl iNMd. 
hAoording to Mr. DookYi who> as some 
hdd forth at the time when mt sedd^ w^re 
of fyphmd by the thonsaud during the war with 
^The man who tmight ns to boil our drinks 
did a mom for m than the 

your wagon a star*' 

gttilief phihwophy id Ik appm4^ m 

aees imwe ^ dosMi 



InoIM Hmt fioAxmm of 

JMlaiaiA liody ba^ bMi ao ^imiuiidted by tbe 

ivbidi haye reduced ft Urge part of what 
Hied to be dean^ spirit to rather deplorable flesh. It 
is erea bis ftiubitt<m to make the miud influence the 
body more than it ever has, and in ways productive of 
food; iudeed» he already does this in certain risky yet 
rewarding eombiDations of medicine with inspinition. 
Be knows that the mystio has a place and a power 
in human affiaits, that he constitutes a saving opposi¬ 
tion to received ideas, leavens the human lump. Yet he 
realises also that the mystic can not be a wise phy- 
siiCian. 


!nie third of the doctor’s tasks, that of setting things 
is tbe only one that tbe laity really core about. 
Here is where in all ages there has been the physical 
devil to pay whenever idea has prevailed over fact. 
Too often Ihe physician of the past has been unable to 
see that his triumph of mind over matter was on empty 
one. Just recall in this oonneotion Hawthorne’s story, 
"The Birthmark/’ written less than a century ago in 
commentary on bis own times, which teUs of the young 
doctor trying to remove the naevus from his wife’s 
face, who watched it pale and disappear, never noting 
that as it did so his wife died. The efforts determined 
by philosophies of medioine were in many casea far 
worse than aimless: misdirected, they had back of them 
all the force of beliefs strongly held. 

Such was the state of afl^rs for hundreds of years 
up shoddngly close to the present During this time 
wril'^eduoated European doctor was often a St. 
!^mas Aquinas of tibe body. But you will recall that 
$t Thomas and the other school men, whose task it 
was to reconcile log^e and theology, had to let Ic^ic 
go tibfinever there was eonflict. The doctor was under 
no such compuision. When his logic was eontradieted 
% Ibappenings within patient, the latter often bore 
the burnt of the decimom 

There was of ooFurse a fairer sida to the picture 
In evei!^ time there have been men, like Pard, who 
kmked with clear, idirewd eyes upon illness, were adroit 
dmog the possilde, and for the rest stayed their 
Imhds, 


filveii when ihe old doctor was not empowered by 
when they had not inada of him a doe- 
there yet etisted a starmiig reason why he 
ihbnU persist in a way of tMtment that appeared 
do hfnfl. This reason, well imderstood by him, 
m singio patient could posedbty serve os Ihe 
! ^ nwthoda, owing to Ihe dmrsiiy of 

iUM and of icoits^tuti^, Bence he 

^ bftd dheMgardcd demonetra- 

Poets 

batihsy get ^ again 



true riian of the doctor. Take Benjamin Bu^, for 
eftample, a hard-headed, sensible man. He was at his 
wit*s end to treat yehow fever in Philaddpbia in 1793, 
when be found one night, while searehing for what bad ^ 
been done previously, that a Scotch physician had 
thought violent purgation to be effective in the Virginia 
epidemic of 1743, and furthermore had advised against 
"an ill-timed scrupulousness about the weakness of the 
body." Thenceforth Rush purged and bled with all 
the energy of a courageous and devoted character. So 
doing be gave impetus to the American school of bleed¬ 
ers, and they continued to take toll until far into the 
neat century. Like all pledged to "systemfi" of treat¬ 
ment or medical philosophies, they suffered much for 
eonseienoe sake and led uneasy, contentious lives. Be¬ 
hoving that they alone could be nght they fiercely 
detested efforts of other sort at cure. Rush was not 
oh speaking terms with Dr. Adam Kuhn, the grave 
Gemmn pbysiciftn who alternated with him In the treat¬ 
ment of the Dnnker family. 

There was the more reason for the old doctor to 
hold fast to his ideas, because both his ignorance and 
the public forced upon him the r<He of seer. The sick 
have always thought of doctors not as they are but as 
they would wish them to be. They place trust, they 
are not prepared to excuse. For sickness becomes a 
double burden when the doctor seems as likely to make 
mistakes us all the other people that you and I know. 
He has accepted this reliance upon him as implicit in 
his situation, and the result has been, not an absurdity 
but a relationship fine in human values The truth is 
that the doctor has had to be self-confident to gain 
beet results. Emerson wrote m his journal in 1837: 
"The same complaint I have heard is made against 
the Boston Medical College as against the Cambridge 
Divinity School, that those who receive their education 
want faith, and so are not as successful as practitioners 
from the country schools who believe in the power of 
medieme." Yet this faith has not always worked for 
fresh discovery as Goncems disease The gold-headed 
iione of the eighteenth century doctor, his dignity, the 
ritual formality of his visits to the sick room, thoujgd^ 
aiding the patient’s state of mind, often trapped him 
into thinking too well of his own abilities and fenced 
him in this way from nature. The parade of effloieney 
in the ntodem hospital its cool and silent whiteness 
its ftwiftness in action, the deference to tbe chief on 
"rounda/’ ibe whole arresting contrast with the outside 
woiid, mean mote than a task undertaken with the 
ailing body, and release for tiie patient from responat- 
hdxtif imply ^at things wfil actually 

be duhe with more understanding and more surs^ than 
in other sphere of human Oftort. But whih» in 
Ihii way the sick, to no ncgligtble extent 

tiwy bri% risk to the doctor^ Their effect on him 
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be very daninging were it not warded off by the 
diseloenres of the clinical laboratory^ the x-ray depart^ 
ment, the postmortem room, which keep him chastened 
l|nd effective. 

In the old days thought on how to undertake curing 
took the same two lines as to-day: One could either 
give natural processes their head and urge them on, 
or mix in and try to direct events. These alternatives 
were frequent in ancient story. The heroine, coming 
upon the hero wounded and alone in the forest, dressed 
his wound with simples and gave him cooling drinks. 
He got well. The other literary recourse was more 
complex. He did not get well, so the heroine had him 
transported by litter to a leech who administered a 
draught of such potency that sometimes he had a 
major convulsion, and in any event passed into A 
trance from which several days later he woke up cured, 
and often with a far more agreeable personality. 
What the doctor gave had shaken things at their foun¬ 
dations, had averted chaos. 

There was reason in the leech’s violence if not sound 
reason; and it was the outcome of earnest observation. 
To the ignorant watcher disease and death seemed to 
have little of that order which reigns in the healthy 
;b<K!y. The doctor saw what appeared to be a falling 
away from standards, dissolution in progress that 
was far along before the organism gasped its last. 
Nature seemed incapable, all was disordered. These 
Words dissolution, disorder, clearly express what the 
doctor believed that he witnessed and they give his 
interpretation of at. Serious illness was often the more 
appallbg because it seemed a muddle. What more 
reasonable then than to try to restore order by drastic 
means f Out of such thinking came the dogma that 
violent diseases demand strong remedies. And thence, 
in some part also, that perturbing contrast to be found 
in the dictionary of to-day between nature and medical 
skill or treatment. 

Now we no longer see disease as disorder, though the 
term still holds place as a synonym. We perceive that 
no matter how abnormal a body state may be, it is 
still natural. To the scientist, even the iridescence of 
decay, the scum on the pool, are the expression of laws 
which might be termed wholesome if the word had any 
meaning in such connection. And with the extension 
of this view to the laity has come a vast relief. For 
sickness was indeed appalling when it seemed to come 
out of nowhere and to be obedient to nothing. The 
Bpeeial horror of the pestilences was that they walked 
in darkness. This horror is felt still in relation to a 
few diseases, notably cancer, but even in these the doc« 
tor can perceive laws. To iiic public yellow fever is 
now only a virus disease transmitted by mosquitoes, 
and the plague a bacterial infection. Smas knowledge 
would be fortifying, even if they came ligaih. And 


understanding has brought with it a eommon^n^ 
attitude. The campaign against the venereal diseas^ 
can be so free-spoken because Iheir causes are matteni 
of fact. 

The doctor himself has become the complete realist 
that he has always wanted to be. Pacts are bia 
familiars and mould his thought. He perceives that 
while he can hurry Nature or impede her, humor her, 
help her or narrow her field of activities (as when the 
surgeon takes out an organ), he can not change her 
ways, much less flout them. Patiently achieved in the 
course of long time, they will not soon be let go. But 
ho sees too that in many respects he is already wiser 
than the body, which works from precedent to age-old 
precedent, and when confronted with crises resorts to 
the same immemorial gambits. Frequently now he can 
go Nature one better in healing the sick through exploi¬ 
tation of the resources that she provides, as for example 
the hormones. He still cures in many ways that he 
does not understand, but now he begins to feel a slight 
humiliation when so doing. In his primary task of 
observation he is more than ever behind. Despite all 
his instruments he is still hampered by ^eer inability 
to perceive, while furthermore the scope of the per¬ 
ceptible has broadened incredibly. It provides one of 
the greatest of present dangers to the doctor’s relations 
with Nature. So much of detail there is for him to look 
upon and realize as to bring risk that at times he may 
not see the organism as a whole. Yet this is his cul- 
mmating duty. The wisest physicians will always be 
general practitioners in the sense that they deal in 
thought with the iriiole case. 

In the eighteenth century the activities of the doctor 
as a field naturalist sometimes brought great discovery. 
Withering was the very man to have been told that a 
''wise woman” in a nearby village cured dropsy with a 
decoction of herbs. There were more than twenty of 
them in the mixture, yet, as he remarked, the problmn 
presented no difficulties 'Ho one conversant in iheiBC 
subjects”; the foxglove, the digitalis, was the esseuf- 
tial ingredient. For Withering knew botany, and had 
already produced a eompendiiun of British plants that 
was to be used for generadons after him. Jenner 
did not have a casual chat with a milkmaid and then 
take a fling at vaccination. Living in the country and 
keen about animals of all sorts, his observations cour 
vinced him that cow-pox and the "grease” in hoirses 
represented smallpox in an innocuous form; and aft^ 
bis first sncoceaful inooulation he waited r^e 
rejecting material after animal material, before Ite ^ 
one that seemed right in ids experienced W 
It be made the test wbkh justified 
Now as Add team cluaPj ^ 

body. Bacteriedt^^ 
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of oi^gaos aeem more importout than those of 
Ctuthny remarked as long ago as 1915 that 
the great tberapeutk discoveries of the preceding 
50 years had stenuned from the laboratory* Neverthe¬ 
less medical Boienoe now derives strength more than 
ever from the study of life in the Lower forms. It is 
not merely that cows have tuberculosis and pigs in- 
fluenaa* There exists a physiological kiiisbip amongst 
organisms of the most incougruous kinds. The realiza¬ 
tion that Nature does not conform with mao’s meager 
imaginings but far exceeds them has always been one 
of the chief delights of the investigator. Could com¬ 
mon sense have prophesied that observations on certain 
nells wandering within the negligible body of a skip¬ 
ping little crustacean, a waterfica^ wonld tell how bac¬ 
teria can be met and destroyed when they invade the 
human being? To find out anything from tobacco 
plants that will apply to human virus disoasea seems a 
wild thought. Yet one can and does. It has dawned 
upon us, somewhat more than dawned, that the hap¬ 
penings in animals and plants have far greater moan¬ 


ing for us than their forms would imply. TbeM 
overemphasize the differences in a most deceptive way; 
for living creatures ai'e joined by their functional 
principles into a sort of vertical union. The same 
insulin that works in the cod-fish will save a diabetfto 
man. What takes place within animals and plants is 
our own vital concern; no natural science but is in some 
sense our province. And the further the doctor peers 
amongst organic phenomena the more twos and twos 
can he see ready to be added up iiUo fours. 

Nothing in medicine has bettered so much through¬ 
out the years as the doctor's relations with Nature. 
Now he is more of a naturalist than ever. It may be 
urged that the change has been quantitative, that 
Hippocrates would find himself on easy terms with 
the good physician of to-day. Granted. Yet there are 
alterations which, though intrinsically quantitative, 
are qualitative in effect: they moke the world look dif¬ 
ferent. And tlie world of the body looks different now 
to tlie doctor, though it is only himself that has 
changed. 


OBITUARY 


IN MEMORY OF OTTO HILGARD 
TITTMANN 

At a meeting of the Board of Trustees of the Na¬ 
tional Geographic Society held on October 27, the fol¬ 
lowing resolution was adopted on the death of Dr. 
Otto Hilgard Tittmanu, one of the founders of the 
society and its president from 1015 to 1920; 

With profound sorrow, the Board of Trustees of the 
National Oeogfaphio Society records the death on August 
21, 1938, of Dr. Otto Hilgard Tlttmann, a founder mem¬ 
ber of The Society. 

A member of the Board since 1888, and President of 
The Society from 1915 to 1920, Dr. Tittmann had nn im¬ 
portant part in building The Society from a small group 
of pioneers to tlic world-wide organization of to-day. 
HU keen scientific mind, his administrative ability, and 
has loyalty to The Society are recognized by this Board 
as vital factors in The Society U fifty years of progress. 

Dr. Tittmann wa« an outstanding geodesist of hU day. 
At wvonteen years of age, in 1867, he began bis scientific 
career as a member of field paiiles of the Coast and Oeo- 
detlc Sumy studying the Atlantic and Gulf Coaats. His 
|?raq«ent elevation to higher posts of responsibility in 
the Survey And hU oxeetUent work on special -scientific 
askignments by hU Government in the fields of geodesy 
and flUtronomy finally won for him, in 1900, the appoint- 
fiieiit of Superintondeat of the Coast and Geodetic Survey. 

At the early age of twenty-four years, he Was assigned 
an, iiUsUtant astronomer of an esqpe^ion to Japan to ob- 
tTamdt of Venus. On his return to thU country 
01 ^^ work on the Attotlc and Pacific 

the Office of 


Standard Weights and Measures, then a part of the office 
of the Coast and Geodetic Survey. 

Outstanding among his achievements was his work in 
connection with the marking of boundaries between the 
United States and Canada and Alaska and Canada whieh 
covered the period from 189.’! to 1911, and his rosearefaes 
in the field of geodesy. 

In recognition of the valuable contributions of Dn 
Tittmann to the National Geographic Society, of bis im¬ 
portant scientific achievements, of his inspiring leader¬ 
ship, be it resolved tlmt this expression be spread upon 
tho minules of The Society and that a cojiy be transmitted 
to his family. 

RECENT DEATHS AND MEMORIALS 

Da, Edwin Herbert Hall, professor emeritus of 
physics at Harvard University, died on November 20 
at the age of eighty-threc years. 

Dr. John C. Phillips, research curator of birds in 
the Museum of Comparative Zoology of Harvard Uni¬ 
versity, member of the faculty of tlic Peabody Mu¬ 
seum of Harvard College and president of the Pea¬ 
body Museum at Salem, Mass., died suddenly while 
shooting in the woods of New Hampshire on Novem¬ 
ber 14 He was sixty-two years old. 

Pa HowarO A. McCordook, professor of pathol¬ 
ogy at lYashington University School of Medicine^ 
kno^ for his work on sleeping sickness, died on No- 
vembev^lS at the age of forty-three years. 

Da Hmou Uwtm Showalxer, professor of biol- 
^ id; CoUege, Tenm, died on Novem- 
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ber 12 at tihe age o£ thirty hve years His pubbabed 
papers have been caneerned with the eytology and 
gimerties of Mirabilts For seveial years prior to his 
death he was engaged in a cvtogenetieal survey of the 
TradeseantJas of the Great Bmohy Mountains of Ten 
uessec and North Carolina. 

Fbedsibick Ciemsnb Zeisbero tochmeal inveati 
gator of the development department E 1 du Pont 
de Nemours and Company> and president, American 
Institute of CJiemical Engineers died on November 
12 at the age of fifty years 

Gi/BN P Vak 1 SBLTiNE associate in I’esearcli in the 
division of pomology at the New York State Agncul 
tural Experiment Station, Geneva died on November 
15 at the age of fifty years 

A COBREBPONUENT wntcs William Hudson Behnev 
died on October 28 He was assistant professor of 
/oology at the University of Vermont, with which um 
veraity he had been connected for ten years, as re 
search fellow assistant in zoology, instructor and 
associate proftasor He was granted in May, 1938, a 
year's leave of absence to work for his Ph D degree 
having received his master of science degree from ^e 
tniTversity in 1930 But in September last ht was ap 
pointed director of the Fish and Game Service of Vex 
mont Hardly had he begun the duties of this new 
position, still retaining his connection with the otate 
umvei’sity, when he was stricken with a senous illness 
malignant peritonitis, which three weeks later brought 
about hi$ death A young man of only thirty six 
years, of remarkable promise and accomplishment, es 
pecially in the field of stream ecology and fish biology. 


Sehney^a untimely pampgbfte deptvyed tbe wmtfif ^ 
one of the most aealotts and devc^ naiimd&ite of 
generation " 

A urMoaxAL meeting of friends, aaaooiatea and 
former students of Dr Abram T Kerr, who ui^ ips 
death last August had been secretary of the Meduwl 
College of Cornell Uuiversitv at Ithaca for thir(^-^x 
years, was held on October 30 Dr Benjamin F 
Kingsbury, professor of histology and embryology at 
Corueli University, presided and spoke of Dr Kerr's 
long service at Cornell University, Dr Dean F 
Smiley, medical adviser, spoke of his influence in es- 
tablislung hygiene instruction, and Professor Sunon 
H Gage piofcssor of histology and embryology, 
ementus, spoke of him as former student 

An oil portrait of the late Dr Charles H Serty 
will be presented by the Alumni Society of the Um 
versity of Georgia to the univer&lty, where he wag a 
member of the class of 1886 and where he taught 
chemistry for many years 

It is reported in Nature that the Council of the 
Royal Society of Edinburgh, with permission of the 
Hon Lord Robertson, have caused to be memed on 
the house at 14 India Street, Edinbuigfa, the following 
inscription 

James Clbkk Maxwell 
Natural Philosopher 
Born here 13 June 1831 

A NEW statue of Carl Lmnaeus, father of modem 
systematic botany, has been erected near the Univer¬ 
sity of Lund, Sweden 


SCIENTIFIC EVENTS 


THE ESTABLISHIMENT IN THE DEPART¬ 
MENT OF STATE OF A DIVISION OF 
CULTURAL RELATIONS 

The Secretary of StaU, the Honorable Cordell 
Hull, has bigned the following departmental order es 
tablishing in the Department of State a Division of 
Cultural Relations 

For the purpose of encouraging and strengthening cul 
tural relations and intellectual cooperation between the 
United States and other countries it is hereby ordered 
that there shall be established in the Department of State 
a Division of Cultural Relations 

The division wifi have general charge of official inter 
national activitlos of this department with respect %6 
coltural relations, embracing the exchange of profeesore, 
teachers aud students, cooperation in the field of musin, 
art literature and other intellectual and cultural attain 
meats the formulation and dmtnbutmn of libraries of 
representative works of the United Aiates and auitabie 
itandtationa thereof; the preparations for and manage^ 


ment of the participation hy tills govomment in inter 
national expoaitloiis in this field supervision of paiftieipa 
tion by government in intematioiuU radio hroadeakte p 
mteouragemont of a closer reUtioni^ip between unoNclal 
i>Tg$,nUai^iam of this and of foreign governments engaged 
in eolturai and intellectual activities, and, geaerslfy; tho 
dissemination abroad of the repiieeentMiye tnteUeotRS} 
and eultnral work* of the United States and the improve^ 
ment and broadening of the oeope of our mdtnral 
tions with other countries 

Ik fulfilhag it« Ittmstiot&s, tke Diviston of OuRnriA NS 
latioiis will dUrect the oondnet of exhanstiye sNbSi RIMt i 
have responsibili^ for tM elnborntion akd tlw 
into effect of a oikn|^iAensHn and coo^dMlsd {dan 
activity In this eotuitry fdr Ike of intsiei^ 

Idimai intcHeetuM smd ft wffl assiatfki 

thoprepaiweionan^intsfp^^ I 

it wWt snporVlss Um of 

se#fyk nhseasn^ for ^ fiiWamn* pi 
% at 
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: ^ wVMi iW IT^siH^ $tiit6$ mib^ >ft^ 

^ it ifUl w ;pfMmf oorMpoadenee ^ith 

dipUmiatie snd is^mtuUr 
iuid aU oth«r eorrespondweo pertaining to these 
it eolU^orate with the Offltw of Sdnoation 
government departoienta and agencies, the 
i^ational Committee on Inter-American Intellectual Co^ 
of^itation, other educationol and enltural organiaations 
and ihatStntione and foreign miaaioiw in Washington. 

?Z4ifi Division of Cnltural Ifielatioaa will function under 
the ge&erid superrision of the Under Secretary of State 
and in close cooperation with the geographical divisions. 

ikCt. Bon Id* C^errington Has been appointed Chief of 
the Division of Cultural Eolations. 

' ^ The symbol designation of the division shall l>e BC. 

'Hie chief clerk and administrative aaaiatant will pro- 
vide the essential clerical assistance and equipihont for the 
now division, within the limits of appropriated funds. 

The provisions of this order shall be effective on July 
«2^, and shall supomede the provisions of any exist' 
Ing order in confliet therewith, 

THE MACDONALD OBSERVATORY OF THE 
UNIVERSITY OP TEXAS 


nolotg^f^iihd Taans mirror will rank third in the entire wOidA 
It is of intercut that three largest astronomieal 
are att in the. United States. The fourth and the dfth 
are located in Gattada, at the University of Toronto Ob' 
Hervatory and the Dominion Observatory in Victoria, 
B. C. The sixth mirror in siae is again in the ^ 
United States, at the Perkins Observatory of Ohio 
Wesleyan University. A 76-inch redector Is now under 
eonatniction for the Rad<diffe Observatory in South 
AfrieA, The University of Michigan is contemplating 
the construction of a reflecting telescope of more than 
do inches in diameter. The disc for this mirror has 
already been cast, but no optical work has been started. 

WORK OF THE GRAY HERBARIUM OP 
HARVARD UNIVERSITY 

It is reported in The Harvard Alunmi BiiUetin in 
an aeeonut of the work of the Gray Herbarium that, 
beginning in early April, 1937, Professor Mmitt L. 
Femald, ^97, director of tiie herbarium, started field 
work in Virginia, and made six trips, the last in Goto- 
ber, into the coastal plain south of the Kappabannoek. 
This work, made possible through a generous and 


Dr. Otto Struvb, director of the Yeikos Observa¬ 
tory of the University of Chicago and joint director of 
the MacDonald Observatory, situated on Mount Locke 
in the Davis mountains, has reported to the Univer- 
si^ of Texas that the polishing of the 82-tnch mirror 
for the MacDonald Observatory of the university has 
been completed and it ^^oan be safely accepted.” Dr. 
Strove wrote: 

Tests made an October 15 indicate that the great 
I dS-indi mirror is flnished. The surface is a paraboloid 
of 319.66 inches focal length and the actual figure of the 
gloss d^ not depart from the mathematical shape by 
tnpte than about one millionth of an inch. This extract- 
dhmry degree of perfection is the outcome of exactly 


anonymous gift from a friend of the herbarium, and 
carried out with the cooperation of Bayard Long, of 
the Academy of Natural Beicmccs of Philadelphia, is 
greatly oltming the understanding of the history of 
life in eastern North America. The fourth paper re¬ 
sulting from the Virginia work, ‘'Local Plants of the 
Inner Coastal Plain of Southeastorn Virginia,” with 
137 pages, 15 plates and 59 maps, was iastied last 
winter; the fifth paper, of similar extent, is now being 
issued. 

The senior curator, Charles A. Weatherby, has con¬ 
tinued his critical studies of tropical American ferns, 
resulting from his prolonged visit to the European 
herbaria, where be made detailed notes on, and photo- 


four ywu of gruelling work of grinding and polishing 
^On iiie part of 0. B. Lundin, optician for the Warner and 
$Wa»0]r Company of OlevelaBd, Ohio. During tlie past 
fmir years astronomers Of the University of Chicago’s 
C^servotory have made many accurate tests of 
mirror. But only now are they fuUy mtisfled that 
the miilror wiU as perfoet as their investigations 

be coated loth a thin layer of 
Before k is slapped to Fort 
convex mirrom must be cdmpletied, but 
thk should require more 
Bhipm^, vdli'be :m^;; before 
'.and mitronesUi^ ' the 

"about'the irit 'of .'next 
^oiitd >be com.- 
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graphs of, historical type-specimens from which Amer¬ 
ican spedes were eariy described. The junior curator, 
Dr. L^mian B. Smith, baa devoted much time and en¬ 
ergy to the collection and oxganization of authentic 
specimens for distribution to the principal herbaria 
of t}m wprid in the “Plantae Bxsiccatae Grayanae.” 

During last winter and spring, Dr. Brio Hultdn, 
curator of the herbarium of the University of Lund, 
spent many wei^ at the Gray Herbarium, working 
on hk prpj^ed flora of Alaska. Dr. Huit^n’s inten¬ 
sive knowled^ of northern floras and the problems of 
nortS^rifu bipgec^^phy made him a stimulating con- 
tribu^ ifl the wedidy eonferenees of advanced stth 
dents. A. Setm, narional research fellow, 

has cc^iete^ hk detailed study pf the gemm iUroto- 
Inrkv : eaietkided important tiunmomie monp- 

gri^ kndies will be publif&isd as S 

Pi^essbr 
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light on itB compUcationSj spent mudi of the summer 
studying and annotating the material at the herbarium. 

Professor Liberty Hyde Bailey, whose first work on 
the genus Carex was published by the herbarium in 
1886, made a visit to the herbarium in September, 
studying, in bis eighty-first year, the intricate sources 
of cultivated plants. Professor Bailey is the only 
living associate of Asa Gray. 

Dr. Kenneth F. Baker, of the experiment station of 
the Pineapple Producers Cooperative Association of 
the Hawaiian Islands, en route to tropical South 
America to study and collect wild species of the pine¬ 
apple group, spent several days in consultation with 
Dr. Smith, one of the world’s authorities on this family 
of plants, and will later have the assistance of Dr. 
Smith in interpreting his results. Ernest Rouleau, 
curator of the herbarium of the University of Mon¬ 
treal, spent the summer at the Gray Herbarium as a 
special research fellow, studying herbarium technique. 

THE EASTERN SHADE TREE CONFERENCE 

A KEKTiNG will be held at the New York Botanical 
Garden in Bronx Park on December 8 and 9 to consider 
problems arising out of the damage done to trees dur¬ 
ing the hurricane of September 21. The call for the 
meeting is being issued by Dr. William J. Robbins, 
director of the Botanical Garden, at the request of 
a committee composed of W. 0. Filley, forester at the 
Connecticut Agricultural Experiment Station; Dr. B. 
0. Dodge, plant pathologist at the garden; and Dr. 
E. P. Felt, director and chief entomologist at the Bart¬ 
lett Tree Research Laboratories. Mr. Filley will serve 
as temporary chairman of the meeting, which will he 
opened with a short address by Dr. Robbins. 

The loss of a million or more good trees in the eastern 
states during the hurricane which swept up the coast 
and across New England is the motive of the gather¬ 
ing, which is to bo known as the Eastom Shade Tree 
Conference. The aim is to study the selection and cul¬ 
ture of more sturdy, storm-proof trees; to propose a 
program of rehabilitation of damaged trees; and to 
endeavor to gain a greater control over tree dLseasefi 
and pests for the protection of trees in future years. 

Borne of the special problems incidental to the dam¬ 
age wrought by the hurricane include more concen¬ 
trated attention to the pests of trees which are increas¬ 
ing in this area. Of special importance is the Dutch 
elm disease, which is carried by a beetle which breeds in 
weak or unhealthy trees. Half a doasen other ravaging 
insect and fungous pests will be taken under eonsider- 
ation at the conference. The problems connected with 
them are outlined by Dr. Felt as follows: 

The gipsy moth, a serious pest of shade and forest 
trees, has been slowly extending its range westward and 
has now become abundant in several localities In wi^rn 
New England dose to or near the barrier siHie. The 
trel of this insect la becoming a general problem^ 


The European spruee gaw%, a recently introdueed^ 
species established over much of New England, has 0 ^ 11 ^ 
serious damage to spruce forests in limited areas in Maing,'^ 
New Hampshire and Vermont and may develop aa a de^ 
structive pest of Norway spruce. 

The Japanese beetle has been steadily extending the 
range of serious infestation in New Jersey and ad* 
jacent areas and is now becoming extremely abundant 
and injurious in southeastern New York and southwestern 
New England. 

The elm leaf beetle has defoliated many trees in the 
Hudson River Valley and in New England during the past 
40 years. It is more than probable tJiat this inseet has 
played an important part in weakening many of the shade 
trees which were badly damaged by the hurricane. Tb« 
is also true of canker worms and forest tent cntor|>illaTB. 

The willow scab fungus is a disease which has killed 
mau}' thousands of willow trees in the East. Its control 
is another of Uio serious problems for the tree owner. 
There are, in addition, the Sphaeropsis on Austrian pine 
and the Cytospora of the Norway and Colorado blue 
spruces. 

THE AMERICAN ORNITHOLOGISTS’ UNION 

Thk fifty-sixth annua) meeting of the American 
Ornithologists’ Union was held at the U. S. National 
Museum, Washington, D. C., from October 17 to 21, 
1938, with a registered attendance of two hundred 
and thirty-three. Fifty-nine scientific papers were 
read—many illustrated by color slides or films. The 
three days of program sessions included a like num¬ 
ber of evening entertainments; open house at the 
museum, the annual dinner and business meetings 
of various sections. On Friday the more than two ^ 
hundred omithologists in attendance visited the agri¬ 
cultural research center at Beltsville, Md. Many re¬ 
mained on Saturday for a conducted tour of the 
National Zoological Park. 

Officers elected for the new year were as foUowe 
President^ Dr. Herbert Friedmann, Washington, D, C-; 
Vice-president, Dr. J. P. Chapin, New York City} 
Dr. J. L. Peters, Cambridge, Mass.; Secretary, Dr. 
Lawrence E. Hides, Columbus, 0.; Trsaeurer, Bud- 
yerd Boulton, Chicago; CouneU, W. L, HeAtsei 
Washington, D, C.; John T. Zimmer, New York City, 
and Robert T. Moore, Pasadena. 

The Brewster Medal award was made to Dr. 

S. Roberts for bis volumes on ^The Birds of AKniiO: 
sota.” One fellow, Dr. Ira N, Gabrielsoin> WasMng-^ 
ton, D. C.; two lumorary fellows, Eliot Howgrd, 
England, and Jacques Berlioz, of Franocr And tiai 
corresponding feRows, K. A. Hindwpod, 

Konrad liorenz, Ansj^; Wilhelm Melee, 

R. E. Moreau, Tangonyil^ Africa; FSrnirti 
many; N. Tin1>eigen> Nf^erlands, wete^#^ 

In addition to ^ now assoriate 
Tlibiaga 3!^ 
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4)m ^ HiUett of Beifkeley^ i$ the i^irman of ibe 
mmttim Dt Alminder Wotmore^ of the 
^ H K^itional Kuaeomi has boon named ptamdeni of 
the olevmth Intemahonal OrpHhologioal CongreeS) 
#hiish will hold a jomt meetuag with the Amenean 
Orhithdogiats* TTnion at the Philadelphia Aoademy 
of Sideneee m Ifay^ 1M2. 
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SYMPOSIA AT BROWN UNIVERSITY ON 
INTBEMOLKCULAR ACTION 

A THBHns-nar meeting on ^Intternideenlar Action,^ 
i^noored by the Division of Phymeal and Inoigamc 
(%exQUitry of the Amencan Chemieal Boeietjr^ Will be 
held at Broivn Univenoty on Deoember 27^ 28 and 
22. The meinbm will attend the ceremonies dedi 
eatUDg the Metcalf Eeeeardi Laboratoty of the nni 
venaty on Wednesday afternoon, December 28 
In a senes of twenty two seientiflc papera, ^irty 
mgbt diemwts will discuss ^*Gases and Pure laqmds,^ 
"Non Polar Hixtmes,'' "Highly Polar Miatnrea 
"Polar Mixtures^' and Tonic Bcdutions.’ Pri^essor 
Oeorge Seatehard, of ^le Massacbueetts Insbtate of 
Technology, chairman of the division, will preside 
Among speidkers wiU be Professor Jod H Hilde¬ 
brand, p£ the Idmvermty n£ California, who was re- 
aenSy awarded the 1938 William H Niehols Medal 


wf the New Ye«h Seehon of the American Obemlca! 
Sooiely for his stadias of liquid and waM sohrtiDiui, 
fSwfeaeor John Q Sjrkwood, of Cornell UmvensSly, ib 
whom was awarded the 91,000 Amencan Chetnuud 
Somety Award m Pure Smence for original eonti4^ 
bntiona in the fleild of rntramdeeidar forces, Dr If 
Loudon, of the InsUtut Henn Pomcard, Parhi, at 
present vasiting keturor at Boko University, and Frth 
fessor Charies A Kraus, of Brown University, presi 
daht-elaot of the Ameriean Chemieat Society 
Dr Niels Bjemun, professor of chemistry at tihe 
Royal Vetennary and Agnocdtaral College, Copen¬ 
hagen, visiting lecturer at Brown University, and Dr 
Predenolc U Keyes, bead of the department of ahem 
istry at the Maamchusetts Institute of Technology, wiB 
deliver the dedication lectures on Wednesday after 
noon Dr Bjerrum's subject wiQ be 'The Develop¬ 
ment of the Theory of Electrolytes,'' and Dr Keyes 
will speak on "Contrasts " 

The committee on arrangements, in addition to Pro¬ 
fessor Bcatehard, includes Professors Cohn, Eynng, 
Hildebrand, Kraua and LaMer, Profeesor Farrington 
Daniels, of the University of Wisconsin, Dr Lome S 
Kassel, of the U S Bureau of Mines Experiment 
Station, Pittsburgh, Profeasor Philip A Leighton, of 
Stanford University, Profeesor Samuel C Lmd, of 
the University of Mmnesota Wilber Q Parka, of 
Rhode Island State CMlege Thomas H Roberta, 
Edgewood, B I, and Professors Earle K Staradmn 
and Laurmice S Foster of Brown University Dr 
Hardld C Urey, of Columbia Universily is seewatary 
of the division 


SCIENTIFIC NOTES AND NEWS 


fks buadiAd aoA t]ux4 Bweting of tfa« Ameruaa 
JiMWiatuui for tbo AdvoBoeawnt of SowDoe will bo 
nt Biiduivmd, from Deeeaib«{r 27 to Deeem 
bur 51 Dr Wodey C btitObelS, {trofeosor ot oeo- 
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i4$t«tui of tbe rotoug pro^eat will b« given by Dr 
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Db. B x » nabd Saoes baa been elected a oorreepoad 
ing mmnber of the Soeidtd Bniese de Netmdogte *fot 
eminaiit aeieotifle menis and tbe prolifle in^uenoe Of 
h^ reeeateb work on Uie progress of nenredogy" 

Ds< JfoBunr FztBSOBBt will represent the B<^yol Gkl- 
lego 'Of Pii^noians, Dondon, at tbe opening ef the 
Boysl Anetnslaaian College of Pbysteuuns. He will be 
peseeatod with an iHimwiSted addrcM and a r^ka eC 
the tfl«er wand or eadaoena, whieb was preeantod to 
the ebikge blr Caine la IfiSd. 

to the ^omwl of the Anumoen Mieduial 
AntoeiiMiiOB, the State Medioal Soeiety of Wteeotuna 
at ito «&bnid meeting In Mdwabkee preaented tbe geld 
seel Of ^ society to Ilr Bben J Carey^ dean of Oui 
Btifwd «f Hedutae of Uarqpiette tbusmsityp nod to 







^pvi i««aiirc|i” gnd ipr bis ^ ^ 

000 of visual educ&tioo bb a means of furr 
^emig the healUi of our citiaenry/’ The seal was 
ewarded to Dr. Middleton "for accomplishments and 
lof^ inspiration in the teaching of students and prac- 
titioners^ for a quarter of a century of public service 
and for outstanding influence in the development of a 
high quality of medical seirvice for the citizenry of 
Wisconfdn.” 

A nnoirEa in honor of Professor S. J. Holmes, of 
the University of California, president of the Amer¬ 
ican Eugenios Society, will be given by the society at 
the Town Hall Club, New York City, on November 
80. Professor Holmes will preside and Dr. Albert E. 
Wiggam will be toaatmatser. The speakers and their 
cnbjects will be as follows: Frederick Osborn, "The 
American Concept of Eugenics”; Professor Henry P. 
Fairchild, "Family Limitation Necessary to Eugenics 
in a Democracy”; Mrs. Sidonie Matsner Gruenberg, 
"The Eugenic Bignifleanoe of Child Study,” and 
Ralph P. Bridgeman, "The Eugenic Significance of 
Parent Education.” 

At the October meeting of the Indiana Chapter of 
the Society of Sigma Xi the following officers were 
elected; President, G. 8. Snoddy, psychology; Vice- 
president, R, J. Hartman, chemistry; Secretciry, M. 
L. Lohman, botany; Treasurer, R. L. Kroc, zoology. 
Dr. Raymond Pearl, of the Johns Hopkins Univer¬ 
sity, lectured on the subject of "Human Fertility.” 

Da. Xjbokabu J. Pioooiii, professor of materia med- 
iea, pharmacology and physiology at Fordham Col¬ 
lege of Pharmacy, has been elected the first president 
of the American Association for the Advancement of 
Professional Pharmacy. 

Thb Council of the Royal Society, London, at its 
recent meeting recommended the following for election 
as officers and as members of the council at the 
versary meeting to be held on November 30; Sir Wil¬ 
liam Bragg, president; Sir Henry Lyons, treasurer; 
Prerf^ssor A, V. Hill and Professor A. C, G. Egerton, 
seeretariea; Sit Albert Seward, foreign secretary. 
Other members of the council; Professor p. C. Bart¬ 
lett, Professor F. E, Fritsch, Professor M. Greenwood, 
BL L. Guy, Sir Thomas Holland, Dr. A. D. Imms, 
Professor C. K. Ingold, Professor G. B, Jeffery, Pro- 
fessot J. Mellanby, Profeaaor J. Proudman, Dr. F. L. 
Pyman, Professor 0. W, Richardson, Professor W. 
W. G. Tftpley, Professor D. M. S, Watson, Professor 
% Whiddington, Professor R. Whytlaw-Qray. 

Ar the otmiud statutory meeting of the Royal So- 
of Edmbt^ held on October 24,following 
oc^ eleeted; President, Sir D^Atcy Thompson; 
ffee^pN^d^knts, Pro£Ga?ior F. A. E* 


iu 4 Mf^endriek, Pma&pH 3, 0. fintai^ profs^sr 
J. Walton, Dr. Jamas Wait^ Pmfesaor E. t 11^ 
taker; Chnerdt Secretary, Piofesior Jameii P* Kiaur 
dall. 

Dr. WiULiAJf E. EirriB, who retired with title 
emeritus in 1923 as professor of zoology of Uni-^ 
versity of California and iRreoior of the Scrippa 
Institution of Oceanography, observed his dghty- 
second birthday on November 19, 

Ikqe Ltsb, who has resigned as researeh professor 
of engineering materials at Lehigh University, has te- 
oome professor of reinforced concrete and solid bridge0 
at the Norway Institute of Technology at Trondheim* 

Ds. F. A. WATERAf ak, research assistant at the Ohio 
State University for the past year, is filling the vacancy 
caused by the appointment of Dr. E. L, Bice as acting 
president of Ohio Wesleyan University. He has been 
made assistant professor of zoology for a one-year 
pmod. 

PBorBssoR G. F. Marriax, of the University of 
Toronto, has been appointed to the chair of chemistry 
in relation to medicine at the University of Glasgow, 
in Bucoession to Professor George Barger, who now 
holds the chair of chemistry. 

Dr. Kobbbs Stsvkitson Aitksk has been appointed 
Regius professor of medicine in the University Aber¬ 
deen in succession to Professor L. S. P. Davids<m, who 
resigned recently. Since 1935 Dr. Aitfcen has been 
university reader in medicine and aasistant director of 
the medical department in the British Postgraduate 
Medical School, London. 

pRorsBsoR A. F. BmmABD Shaw has been appointed 
to the joint post of professor of pathology in the Uni¬ 
versity of Durham and pathologist to the Royal Yie- 
toria Infirmary, in succession to Profesaor Stuaoet Mo^ 
Donald. 

Thk Committee on Scientific Research of the Atn^ 
lean Medical Association has made a further and fiinid 
grant to the University of Cbici^po in aid of a 
of high blood pressure being carried on 1^ Dr. DallltS, 
B, Phemister, of the department of soxgery, Aod D^ 
Harwell Wilsoti, of the departaent of medi«^ The 
project, which reemved two prior grants from Hie 
committee, is investigating methods of producing 
blood pressme in laboratory anknalB tiirough tim> 
vous stru^ure and throngh ohemlckl fOotova 
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WmmD Nokmak Edw^bds^ deputy keeper^ has 
Mil appointed to the vaeaney in the keeperehip of the 
department of geology of the British Knseum, Lon* 
don^ that will arise on the rdireinent on Deoember 29 
of Dr. W. D. Lang. ISt. Edwards is known for his 
work on fossil plants. 

Ths Secretary of State for Scotland has appointed 
d. A. Symon to represent the Department of Agrieul- 
tttre for Scotland on the committee appointed to ad¬ 
vise him on matters connected with the administration 
of the Wild Birds Protection Acts. 

Lawolst PoimsR; dean of the Medical School 
of the University of California, is visiting medical 
schools of a number of universities of the United 
States and Canada. Dr. Chaoneey Leake, professor 
of pharmacology, is acting dean during his absence 
from the university. 

Db. PATHi A. Eahl, of the Haskins Laboratory of 
Union College at Schenectady, N. T., left on Novem¬ 
ber 19 for British Guiana, where he will conduct a 
collecting expedition in the Mt. Boraima area at rise 
tri-juneture of British Guiana, Veneauela and Brasil. 
Because of the unique isolation of Mi. Boraima, pre^ 
vious expeditions have required months of dilAeult 
tranrit Dr. Zahl and his group will attempt to fly 
directly from Georgetown to the base of Mt. Boraima. 
^le present trip is his third to the American tropics 
to collect living specimens of vkrious Ponerine ants. 

Db. Gbobqb Sabtok, reeearch associate in the his¬ 
tory of science at the Cam^e Institution of Wasb- 
higton, gave on November 17 a kotnre entitled *^Sci^ 
enee during the French Bevolution/' at the Camegie 
Ihsritution of Washington. On November 22, Dr. 
Arthur U. Day gave an illustrated lecture on ^*The 
5ot Springs of New Zealand.^' 

- StB BiOHAm) OmmoBV gave early in November the 
of 4 aeries of five lectures on ^Beligion as a 
Foree^’ in ^ Senate House of the University 
of Xondon. Btis lecture was entitled /Itdigion and 
fiqknoe.^ Pm other ketureuB and subjects are: 

Miuftagani, on ^'Eelwicn and ; Dr. T. H. 

Annstvoug, on ^%ligion and Musk’^ Lord fitamm 
on Bnsinessand the dean of Bt. Paulas 


day morning in the Singbam Building of the institute. 
A convenrion banquet for the delegates and their wives 
will be held on Friday evening at 6:30 in Hayden'Hall 
of Western Beserve University^ The principal speak¬ 
ers for this year’s meeting will be Professor C. C. bdie- 
Duffee, of the University of Wisconsin, and Professor 
V. G. Grov^ of the Michigan State College. 

Thb Society of Rheology will hold its tenth annual 
meeting on December 2d and 29 at the Mellon Institute 
of Industrial Research in Pittsburgh. Technical ses¬ 
sions will be held on the two mornings of the meeting, 
and on the afternoon of December 28 there will be a 
joint meeting on “Fluid Mechanics” with the Chemicid 
Engineering Symposium of the Camegie Institute of 
Technology. The annual dinner will take place on 
the evening of December 28, and the business meeting 
will follow luncheon on December 29. 

It is reported in Na$ure that the twenty-fourth 
meeting of the Australian and New Zealand Associa¬ 
tion for the Advancement of Science will be held at 
Canberra from January 11 to 18, 1939, under the 
presidency of Professor Ernest Scott, emeritus pro¬ 
fessor of history in the University of Melbonme. Six 
men of science from Great Britain have accepted in¬ 
vitations to attend this meeting. They are: Professpr 
F. T. Brooks, Sir John Flett, Dr. Julian Huxley, Sir 
John Bussell, Dr, N. V, Sid^ck and H. G. Wells. 
The presidents of the sections are as follows: As¬ 
tronomy, Mathematics and Physics, Professor T. Piuv 
nell; Chemistry, W. Russell Grimwade; Geology, Pro¬ 
fessor R. Speight; Zoology, E. J. Goddard; History, 
ProfessOT 8. H. Roberts; Anthropology, F. E. Wfl^ 
liams; Beonomios, Statistics and Social Science, L. G. 
Melvins; Engineering and Architecture, Sir Beniy 
Barraclough; Medical Science and National Health 
Dr. F. Sydney Morris; Education, Pgycholpgy and 
Philosophy, J. R. Darling; Agriculture and Forestrj^, 
Dr. W. L. Waterhouse; Veterinary Science, Dr. L. B. 
Bull; Botany, Professor J. G. Wood; Physiology, Pr^ 
fessor W. J. Young; Pharmaceutical Science^ Dr. E. 
M. Watson; Geography and Oceanography, G. A, Vi 
Stanley. 

Tecs New York Academy of Sciences has redused 
the active membership dues from ten to five dollms a 
year, to take effleot on January 1. Also a new grade 
of membership has been established for active mmiit 
bers deslrihg to continue their present support ^ 
aebdettiy, to be kxmwn as sustaining membenfiiip. 3^ 


masmi fall meeting of tiie Ameriean Maths* ^ugl 4be& for this grade will be ten dofiars a yeari 
^ ^ Qevrfand on tweive, each year, a part of the 
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for tw«nty-^ve sttooeseive yearsi gustaining members 
have the additional privilege o£ requesting transfer 
to the life mexnberahip class without further pay¬ 
ment of dues. 

Lord NuffieU) has given £25,000 towards a fund to 
enable the British Institution of Production Engi¬ 
neers, of which he is the president, to proceed at once 
with the creation of its proposed Production Engineer¬ 
ing Research Department, under the charge of Pro¬ 
fessor Georg Schlesinger. 

The University of Oregon Medical School at Port¬ 
land, one unit of the Oregon State System of Higher 
Education, is the recipient of three substantial gifts 
for instructional and research facilities. The Julius L. 
Meier family has given $50,000 as a memorial to 
former Qoveraor Julius L. Meier to he used in sup¬ 
plementing a state appropriation of $110,000 and n 
PWA grant of $130,909 in the erection of a tubercu¬ 
losis hospital on the campus of the Medical School and 
as a part of the university hospitals and clinics. Mar¬ 
garet M. Widmer and Gertrude D. Widmer, graduates 
of the university, have given the Medical School a farm 
valued at $30,000, the income to be used in research 
on heart disease and cancer, the endowment to be 
known as the ^‘Widmer Memorial Research Fund of 
the University of Oregon Medical School.” Dr. John 
E. Weeks, of Portland, recently gave $100,000 toward 
the construction of a medical library, auditorium and 
laboratory building. This gift was matched by the 
Rockefeller Foundation, and a grant was secured from 
the Public Works Administration for an additional 
$163,360, thereby making it possible to erect a build¬ 
ing costing $303,360. The structure will provide the 
most modem faciliticB for a large medical library, an 
auditorium seating six hundred for student and pro¬ 
fessional gatherings, and a laboratory unit for medical 
research. Construction on the new tuberculosis hos¬ 
pital and the library, auditorium and laboratory build¬ 
ing is now under way. 

The Hall of Pharmacy at the Now York World's 
Pair of 1939, constructed at the coat of $1,000,000, 
was dedicated on the afternoon of Sunday, Novem¬ 
ber 13, The hall occupies 45,000 square feet of space, 
sufficient to accommodate several score exhibitors. 

The Kansas State Herbarium has now been trans¬ 
ferred to a large fireproof vault on the grounds of 
Kansas State College, at Manhattan. This herbarium 
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augmented by A. S. Hit^eoek up to 1901, and furjOiir 
enlarged under its present curator, F. C, Gates, during 
the past twenty years. The oolleetion oemtains about 
90,000 sheets and is particularly full from each of Hie 
various counties of Kansas. 

At the U. B. Geological Burvey, plana have been 
made for starting immediately the construction, repair 
and improvement of river measurement fitationa, for 
which $590,000 of Public Wozks funds have been alio-* 
cated. Such work will be performed in praetieally 
every state in accordance with the approved aUobtnentB 
by states and handled through the district offices of 
the Geological Survey. Similar arrangements have 
been made for commencing immediately the Pabbe 
Works program relating to the surveys of fioods and 
droughts for which $100,000 has bemi appropriated. 
Field work has been started on the following PWA 
projects of the Geologic Branch: Investigations of 
manganese deposits in the Olympic Mountains, Wash* 
ington; of phosphate deposits in Wyoming; and of 
mineral deposits in Strawberry Valley, Utah, and in 
the Henry Mountains, Utah; and elassificutions of coal 
lands in Wyoming and Montana. These projects are 
in olmrge of C. F. Park, W, W. Rubey, A. A. Baker 
and Charles Hunt, respectively. 

The Journal of the American Medical Association 
reports that committees representing Cornell Univer¬ 
sity Medical College and the University of Havana 
Faculty of Medicine have arranged for exchange stu¬ 
dents and teaching staff for periods of study. Four 
undergraduate students and/or members of the teaeb^ 
ing staff of Cornell will study parasitolcgy, tropical 
diseases or any other subject of special interest for 
six weeks in the summer in Havana under the auspices 
of the university. Three undergraduates in medicibe 
and/or members of the teaching staff of the Untvax^ 
shy of Havana will have the opportunity of studying 
at Cornell for a period of eight weeks, one each in the 
fall, winter and spring. Each university agreed to 
grant to each visitor on satisfactory oompletion of Hie 
work a oertifleate covering the studies pursued abd 
tile time employed thereon. The studies at the te- 
speetive schools still be supervised by special eon^ 
mittees. Dr. Wilson G. BmiHie is chairman of tbb 
committee at Cornell and Dr. Alberto Inclin of Hid: ^ 
one in Havana. The agreement is in effect for mite 
year* ' ', ^ ‘ 


DISCUSSION 

WHY WE SELDOM SEE A LUNAR RAINBOW to tiiO dMfowmoo lietwoea tiho 
Tan fact that we see the limar rainbow only onoe iftm and that of :|^ ouraii. The 
to the hundred times, more or less, that^ we see the ;4fiRaiwi, 

aun-eaused, or solar,,,bow; we insito«tto%' attributo' ' 
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%4 i^ineb^ tixe aii^meat In this ease, however, the 
gtyn^^ yet elinehed. If the relative frequen- 
eiee df the eolar aod Inner rainbows were merely a 
qaeetion of the epmparative brightnesses of the two 
tniniiiariee, we then should expect to see halos, kindred 
lAfcenomena, about the sim far more frequently than 
airoimd the moon, but that does not appear to be their 
ratio. Many people insist that though the sun is up 
aQ of every day and the moon below the horison half, 
mi the average, of every night, still they see the lunar 
halo more frequently than the solar and elaim at the 
same time that they are awake all day long and asleep 
through most of the night This contrast—the fact that 
the lunar halo is (or seems to be) more frequently 
seen than the solar halo—^is owing, largely at least, to 
the fact that at night there is no blinding glare from 
' the light of the sky, while in the daytime it often is so 
intense as to discourage close observation, and to 
render relatively inconspicuous local intensifications, 
such as constitute the halo. This is evidenced by the 
fact that solar halos, and solar coronas, especially, are 
much more conspicuous when seen in a black mirror, 
or even in a qiiiet puddle of dirty water, than when 
viewed directly in sky. 

But our concern here is with the rainbow, not the 
halo, which got into the argument surreptitiously. Ob¬ 
viously a lunar rainbow would be faint beyond detec¬ 
tion if produced under the same conditions by which 
the solar bow could just bo seen; but on the other hand 
if the two bows were intrinsically equally bright the 
ni^t bow might still be dearly seen while the daytime 
one was lost in the ever-present glare. However, the 
glare from the region about a rainbow generally is far 
less than that caused by the thin douds in the neighbor¬ 
hood cf a solar halo. Hence it would seem that if the 

i 

| lnigfatnM8 of the parent luminary and the glare of 
13ie were the only things that affected the visibility 
of a rwbow the advantage then would be decidedly 
with the solar bow. And there are other oonditione 
that intensify this disparity, as will appear from a 
OotuSdemtion of the fact that a bow can be seen in 
only ffint |iortion of the rain vdueh is directly illami* 
anl^ the sun or moon. This mesns that the rain 
is of quite limited extent, at least on the side 
Inodnaiy--^ exteneive enough to shade the 
in whidh the bow appears. Henee a local 
shower is more lil^ than any other to 
^inbow display. Now, over land, vdiere people 
the lexge majority of such showers occur 
a tirhe'' when the son has 
{wodaeiB e how and ^ moon no ehance 

‘f'ihlK'i' 
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and as early as possible after datk, that is, before a 
local or heat thunderstorm has fully rained out. That 
particular time, then, is from 8 to 10 o’clock p.k. This 
means that in mid latitudes, at least, the moon bow is 
most likely to be seen to the west of the observer. But 
normally, owing to the fact that the winds are prevail¬ 
ingly from the west and grow stronger with increase of 
height, the sky is too much covered with blown cloud to 
the east of the storm to allow direct light from sun or 
moon to reach the falling rain. 

Finally, the moon is in the right phase daring the 
right hours only 3 days, or so, each month, while the 
sun, always in full glow, is in the proper position every 
day. 

In short, therefore, over land solar bows are far more 
frequent than lunar bows because: 

1. The sun is many times brighter than the moon. 

2. The local, or rainbow, shower occurs most frequently 
in the afternoon and far less often at night. 

8. Sunshine often can roach the west or (commonly) 
windward side of a local shower, the aide of least canopy, 
whereas the light from a nearly full moon, coming from 
the east, Is likely to be intercepted by a layer of cloud. 

4. Finally, the sun is in condition and position suitable 
for the production of a bow every day, and the moon one 
tenth of the days. 

The moon then has such a poor chance to produce 
a conspicuous bo^w that it is a wonder that anybody 
ever sees one, and most people never do. What that 
chance is can be computed a little olofier, perhaps, than 
one can just guess it. Consider the central portiem of 
the United States. Here about 50 thunderstorms are 
recorded per year from any given point, but of these 
only 15, at most, bring rain to the place of observation. 
]Furthemoro, it would be liberal, perhaps, to assume 
that 5 of these occur at night. Again, the moon is in 
the proper phase and position to produce a rainbow 
on only one tenth of the nights. Thus far, then, the 
chance of a lunar bow has been reduced to one in two 
years. But that is not all, probably only once in 5 
times is tibe sky clear enough in front of a night thun¬ 
derstorm to permit full illumination of the oncoming 
sheet of rain; and, finally, from the fact that most of 
the aoJar bows are faint it would seem that only one 
third, at most, of the lunar bows ean be visible. Hence 
once in 30 yeats is about as often as a close observer 
in the eentnU portion of the United States may expect 
to see a lunar rainbow, and as most of us are likely to 
miss at least three out of four such bows that might be 
seen, the average inland dweller is lucky if he ever 
Sees one. 

However^ along certain coasts, and over partwidar 
oceanie r^ons, the ohanee of seeing a hmar roinborw, 
and iyew too, for dmt matte, is bette than it Is 

patejge of cold air stairts 
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at ajoy time a convection shower with a rather limited 
dood canopy. 

Nevertheless, conditions 1 and 4, above, are the same 
^ere as on land; hence even over the ocean the lunar 
bow is a comparatively rare phenomenon. 

W. J. Humphrbys 

U. S. Weathee Bureau, 

Washington, B. C. 

OBSERVATION OF A LUNAR RAINBOW 
BY FRANKLIN 

While reading Carl Van Doren^s biography of Ben¬ 
jamin Franklin I was reminded of Professor A. K. 
Lobeck’s report (Soikncfe, August 26, 1938) on his 
observation of a rainbow at night. In 1726, at the 
age of twenty Franklin kept a journal of his return 
trip from England to America. The Berkshire sailed 
into the Cliannel on August 6. Under the date of 
Tuesday, August 30, young Franklin recorded that 
“the moon being near full as she rose after eight 
o’clock, there appeared a rainbow in a western cloud, 
to windward of us.” He also had the experience on 
this trip of witnessing an eclipse of the sun and an 
eclipse of the moon just fifteen days apart. 

Ratmokd L. Hightower 

Kalauazoo, Mich. 

FREQUENCY OF LUNAR RAINBOWS 

A RECENT note by Lobcck recognizes the fact that 
to most continental residents a lunar rainbow is a 
distinct novelty.^ Lobeok also infers greater frequency 
of lunar rainbows in the trade wind belt, due to thunder 
squalls. However this may be, it is the purpose of this 
note to point out that both solar and lunar rainbows 
are relatively frequent in occurrence in the Hawaiian 
Islands, where most of the geographically variable 
rainfall is of orographic origin, i.e., due to cooling of 
trade winds in passing over rugged island topography. 
Here, where local showers and mists occur sporadically 
on days and nights which are generally clear, are ideal 
conditions for rainbows, and persons in certain locali¬ 
ties probably see rainbows almost daily at certain 
seasons. Any one who baa occasion to travel about 
in upland districts ordinarily sees two or more rain¬ 
bows a week. Near the full moon, lunar rainbows are 
often seen and certainly the matters of common knowl¬ 
edge to young and old in this part of the United States, 
In the solar rainbow, the secondary spectrum is visible 
more often than not, and the writer has a persistent 
impression of having seen the secondary spectrum in a 
lunar rainbow, but can not offer date or systematic 
observations. 

Chester K. Wentworth 

Board of Water Supply, 

Honolulu 

lA. K. Lobeck, Soienob, 88 i 2873, IW8, 


MASTODON DISCOVERED IN OHIO 

Early in September, 1938, a part of the ekeletdab-^ 
of a mastodon (Americanus) was unearthed in a field 
by an Amish farmer, J. J. Miller, who was digging a 
drainage ditch. The remains consist of a thigh bone 
and eight teeth, the largest of which weighs a little 
more than 6 pounds. The remainder of the skeleton 
was BO badly decomposed that it could not be recov¬ 
ered. About ten years ago, during the excavation of 
a drainage ditch on the some site, the skeleton was 
partially destroyed by dynamite. It interfered with 
the digging, and the fanner, not aware of the nature 
of the obstruction, used the explosive to remove it. 

The plot of ground on which the bones were found 
is located on the extreme western end of the area 
known as “The Plains” in Berlin Township in Holmes 
County, Ohio, about two miles southwest of Beaton 
and three miles northwest of Berlin. “The Plains” is 
already noted for the discovery of the skeleton of a 
giant sloth, Mcgalonyx (Jeffersoni), in 1890, on the 
farm of Abraham Druschell. This specimen, an excel¬ 
lent one, is mounted and stands in the Geological 
Museum in Orton Hall at Ohio State University. 

The remains of the giant sloth were found embedded 
in shell mar), beneath six feet of black earth. The 
bones of the mastodon were found lying on top of the 
shell marl and three feet below the surface beneath 
black earth, high in humus conteitt. Evidently, the 
area known as “The Plains” was at one time a glacial 
lake, which was destroyed by natural processes such 
as the lowering of the outlet and gradual fiUing-in by 
wash and plant and animal acoumulations. When 
finally reduced to a bog, the sloth and mastodon were 
probably mired in and the skeletons preserved in the 
bog waters, 

Karl Ver Steeg 

College of Wooster 

FRESH-WATER MEDUSAE IN TENNESSEE 

On July X5 about a half dozen live Craspedacu^ta 
ryderi were brought into my office. These had been 
collected by Miss Sara Betty Fowler from Andrew 
Jackson Lake, privately owned, at the suggestion of 
Mr. Harry McCann, custodian. 

The lake, about twelve mOes west of Knoxville, has 
an area of from 50 to 65 acres with the greatest depl3» 
of from 20 to 30 feet. When we visited the lake (EH 
the afternoon of July 15 thousands of the toedwiae: 
were found at and near the surface of the 
Something like 800 were ooBeeted in a dtoit 'time onW!' 
a smaU area. These were placed in an niUMstlMl' 
aquaiinm. By July 18 most of the epeeiiiMiM mniafaml' 
on Qie bottom of the aquarium or had diaiaPiRNttiA 
Only a ^ ewun jbnegularly dkoni. 
iiu^".aetiy« epeeknena wete preury^ ^;It''^:i6j^ 
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"whm iiwiie were ezaznined on Septfflnber 6 that all the 
e|even were females. 

Aeeording to Mr. McCann this is the third ooDBecu<^ 
tive year that medusae have appeared in Andrew Jack- 
son Lake. Each time they have lasted about 45 days, 
at the end of which time they more or less suddenly 
disappeared. This year they disappeared about 
Au^past 3 or 4, aocordixig to Mr. McCann. None could 
be found when the lake was visited on August 14. As 
far as the writer knows, this is the first record of fresh¬ 
water medusae in Tennessee. 

Edwin B. Powkbs 

UKiVKasirr or Tenkebses 

HUNTING IN SOUTH AFRICA 

Mr attention has recently been drawn to more than 
one attempt, by advertisement and otherwise, to entice 
overseas sportsmen to the Union of South Africa with 
promises of facilities for big and small game hunting. 
These promises are couched in langruage that is unjus¬ 
tifiably optimistic, not to say misleading. 

There is still much good hunting to be had in many 
parts of South Africa but mostly on privately owned 
farms, where in many cases game is carefully pre¬ 
served. Speaking generally, game is to a great extent 
strictly protected by law throughout South Africa, par¬ 
ticularly in the Transvaal, and permits for shooting 
certain species of game are only granted in those dis¬ 
tricts where those particular species are fairly niuner- 
ous. 

Roan antelope are being strictly protected every¬ 
where. Only in special circumstances will permits be 


issued for shooting oribl, reed buck and sable imtelope. 
Permits to shoot wildebeest, zebra, kudu, impala and 
waterbuck are only issued in those districts where these 
animals are sufficiently plentiful. Permits to shoot 
elephant, hippo, rhino and giraffe are not to be ob¬ 
tained. Even a farm of 10,000 acres well stocked with 
game might easily bo deserted by game, other than 
birds, after a week or two of intensive shooting, and 
disappointment is bound to be the lot of many who 
come to South Africa on the strength of such promises. 

Sportsmen who propose visiting South Africa in 
the hope of getting some big or small gome hunting 
will be well advised to make the closest inquiries before 
concluding arrangements with persons offering hunting 
facilities. The Wild Life Protection Society of South 
ALfrica is prepared to give advice on game to any one 
who desires to visit the Union of South Africa on a 
shooting trip. 

J. W. H. Wilson 

THE STRUCTURE OF THE INSULIN 
MOLECULE 

In the article entitled ^‘The Structure of the Insulin 
Molecule” in the issue of Science for August 12, two 
corrections should bo made. There should be substi¬ 
tuted for ‘*with six slits whose centers give an octa¬ 
hedron,” the following: *‘which by paraUel displace¬ 
ment of faces through ~ a/2 becomes an octahedron 
with the same distance between parallel faces and 
consequently.” On page 149, line 16, first column, 66° 
should be substituted for 6°. 

D. M. WWNCH 


ABSTRACTS OF PAPERS READ AT THE AUTUMN 
GENERAL MEETING OF THE AMERICAN 
PHILOSOPHICAL SOCIETY 


At the autiunn general meeting of the American 
Philosophical Society hold in the hall of the society 
on Independence Square, Philadelphia, on November 
18 4nd 19, the following papers were presented: 

Agriculiure and current population trends: Oonead 
Taeubkku Bi^roduction rates in the farm population in- 
^ficate an excess of approximately two thirds above re- 
plaeesnent needs per generation, but rates of reproduction 
for. the non-farm population are not now sufficient for 
J^ermanmit maintenance of present numbers. Within the 
^ |M)puhition there is wide variation, rates of repro- 
in the native white group ranging from 1.00 in 
Oenneetleut to 9.11 in Utah and rates among Negroes 
tangihg from 1A7 in Arkansas to 2.14 in North Carolina. 

rates are higher in the South than in the North 
094 among Negroes and other colored groups than 
aigipiqi whi^ and among fhrdgii than among native 
'i^ere ia aa inverse relaUonship between level of 


living and population fertility ratios. While no single 
factor serves to account for the dlfforontials in the rates 
of reproduction within the farm population, significance 
attaches to the nature of the prevailing agriculture. The 
population engaged in a rationalized, commercial agricul¬ 
ture tends to have lower rates of reproduction and is less 
elastic for population growth than that engaged in a less 
commercialized, more nearly self-sufficient agriculture. 
This rdationship is especially clear in areas With ap¬ 
proximately the same plane of living; rates of repro¬ 
duction in the Southern Appalachians tend to exceed those 
in the Cotton Belt. Changes in farm population between 
1930 and 1936 illustrate the same principle. Some of the 
areas where commercial agriculture is dominant lost popu¬ 
lation throughout that period, whereas areas with less 
highly eommercialiaed agrieulture more frequently re¬ 
tained th^ own natural Increase and received migrants 
from tton^form areas. 

The socied envifontnont as a factor in popniation 
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growth: Wabkbk S. TaoitfsoK, Not oiily i« there evi¬ 
dence of a general nature that eoeial environment affeota 
the birth rate, but also that a large part of the dliferenoes 
in the birth rates as between Individuals and groups are 
accounted for by the practice of contraception. In indus¬ 
trially backward countries like OMnaj whore the mores are 
favorable to early marriage and the raising of many 
children, the birth rate is high and sooms likely to remain 
BO. In many countries in Europe, notably Germany, a 
definite attempt ie being made to influence the mores or 
clinoate of opinion in favor of earlier marriage and larger 
families. It seonu) probable that these efforts are having 
some effect, although it is too soon to speak with assur¬ 
ance. In those parts of the United States where the birth 
rate remains relatively high, the mores are favorable to 
raising largo families although the economic conditions 
are not. If the economic motive is the chief motive 
leading to the practice of contraception, it must be dis¬ 
tinguished from necessity, since the birth rate appears to 
be lowest in the comfortable and well-to-do classes. If 
the time should come when the community would like to 
exercise control over tho birth rate, it can not do so intel¬ 
ligently unless the motives which actually lead to the 
practice of contraception have been studied carefully. 
Until it is clearly known why such a large proportion 
of the population prefers families too small to insure 
reproduction, it will not be possible to take measures to 
change this situation i£ it is desired to do so. 

Jntrinaio factors i/n population growth: Feank W. 
Notestkin, 

A study of psychological factors in relation to feriitiiy: 
John C. FiiANAOAN. 

Voluntary and involuntary aspects of childlessness; 
Clyde V. Kiser. However important may be the prac¬ 
tice of deliberate family limitation among urban couples 
for the purpotMj of postponing or spacing pregnancies, it 
appears that childlessness among women married ten years 
or more is an involuntary situation. This conclusion seems 
justified from data recently collected by the MUbank 
MemoriaJ Fund with the help of the National Committee 
on Maternal Health. For an exploratory investigation of 
the problem of childlessness a questionnaire was devised 
for use among a selected group of married white women 
residing in four boroughs of Now York City, representing 
all socio-economic classes. The schedule provided for 
entries concerning previous births and pregnancies. 
Women reporting that they had never been pregnant 
were asked to supply information concerning the extent 
of contraceptive practice since marriage. Furthermore, 
the childless women were asked to state whether their 
failure to bear a child had been a disappointment and 
whether they had over sought medical advice regarding 
this condition. A sifting of the returns yielded a group 
of 291 women who had never been pregnant despite the 
fact that they had been married ten years or more and 
were under forty years of age at the time of marriage. 
Among these, three fourths stated that they had done 
nothing alneo marriage to prevent conception, and only 


14 pw emt Atoted tlukt tb^r li4d 
resorted to contraceptive praetlee. Fuiihemoro, 
mately two thirds of the never-pregnaat women sta^4^" 
that their failure to have a child had been a dlnii^poiiiii*’ 
ment to them, and 57 per cent, stated that they had aetn- 
ally consulted a physician in order to learh why they 
could not conceive. Similar investigationa in other arena 
are needed for more general results, but it appeftre that 
even in a metropolis the practice of contraception can not 
be held responsible for any major share of pertnanant 
childlessness. 

MoHality tn relation to widowhood: Mortihss Spitobil- 
UAN. The general improvement in mortality in the last 
century has resulted in an appreciable redaetion tn tho 
chances of widowhood for both man and wife. A married 
nmn under age 50 to-day is less than half as likely to lose 
his wife by death in the course of the year Uian he would 
have been one hundred years back; for wives, a eorre* 
eponding benefit of the same magnitude extends only up 
to age 40. 8inee the family is the social unit through 
which the growth of the population may be influenced, 
the notable reduction in tho chances of widowhood at the 
young ages of married life, apart from othev factors, has, 
to some extent, enlarged the potentialities for population 
InoTcase. In the ease of native white married women in 
Pennsylvania, it is found, on the basis of the latest avail¬ 
able data (1930), that among wives of ages 20 to 24 the 
chances of becoming a widow in the course of a year were 
2.9 per 1,000; in the age group 20 to 34 years, fko 
chances were 4.8 per 1,000, and, for wives ton years older, 
namely 40 to 44 years, the chances of widowhood mounted 
to 9.5 per 1,000. Among men, the chances of beeamiag 
widowed in tho course of a year were 3.8 per 1,000 In 
the age group 30 to 34 years; 5.5 per 1,000 in the age 
group 40 to 44 years, and 9.6 per 1,000 at ages 50 to 5,4 
years. At every age above 34, for a married man, the 
chances of his own death occurring within one year are 
greater than the chances of his becoming widowed by his 
wife’s death in that period. Furthermoro, his chances of, 
deoth increase more rapidly with advancing age than bis 
chances of becoming widowed; on the other band> fpr a 
woman beyond age 27 , the probability of widowhood 
within the year is greater Hion the probability of death; 
for her, the chances of widowhood increase faster with 
advancing age than the chances of death. 

Teehnologioal advance in relation to populate ; 

WALDKICAE B. KAKMPVmtT. 

Prospective dev^opment of adtural patterns in ; 
America and their possible influence on population 
Gael Cleveland Tatloo, 

AnthropologiooX aepeots: Kabbt I*. SKAViaa; 

The heavy eleeiron: Eakl K, Haaao#. 
electron’' is an interesting example of a phyii^ 
now migaged in forming itself under aOr vsiy 
electrons, protons and a]^ha^partieles it dan ^ 

,^rges;a4d ,:dmrge^td.-mai« 
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whatever other qualities they posaoss, such as ioniziug' 
power, and aiwooiate these with their measured charges 
and musses. When however a physicist speaks of a heavy 
electron he is not speaking of a particle of which the 
charge and the mass have been measured: quite the con¬ 
trary! Of heavy electrons the cliarge and the muss can 
not as yot be measured, and we arc forced to base our 
dednition of them upon what for the other j>artides we 
regard as secondary qualities. He may be speaking of a 
particle of which the ability to penetrate great thicknesses 
of heavy metal is much greater than, according to current 
theory, that of an electron ought to bo. He may be 
speaking of a set of data whicli indicate the existence of 
two distinguishable kinds of particles (tbe distinction 
being made on the basis of some other property than 
charge and mass) where ho expected to And one kind 
only ; he may or may not bo convinced that one kind 
consists of electrons, but at any rate ho la debarred from 
believing that both do. In a very few but most significant 
cases, he can bo pretty sure that a particle has exhibited 
an ionlxing-power diflferont not merely from what theory 
suggests but also from what observation confirms for an 
electrojti. Also there is reason for supposing that a par¬ 
ticle of mass intennodiiite between those of electron and 
proton would bo a welcome thing to postulate as a con¬ 
stituent of nuclei. To summarize: there is a variety of 
mysterious phenomena, of whicli the mysteries could per¬ 
haps bo explained by assuming particles of a certain mass 
between those of electron and proton; if it should finally 
turn out that the same particle will serve for all, then 
the heavy electron will bo established as a feature of 
modern physics. 

The radioactivity of indium produced hy slow neuirom: 
Allan 0. G. Mitchkll. Ordinary indium can be made 
radioactive by exposure to slow neutrons. The source of 
the neutrons is a mixture of 200 milUgrains of radium 
and 6 grams of beryllium which emits neutrons at a con¬ 
stant rate. Radioactive indium produced by slow neutrons 
is charaoterieod l»y three periods: one of 13 seconds, one 
of 54 minutes and one of 45 days half-life. The period of 
45 days is one of the longest ever produced by irradiation 
with slow neutrons from a radioactive source. Ordinary 
indium foil was bombarded for eix monthn by neutrons 
from the radium-beryllium source. After irradiation the 
indium was placed upon a Geiger counter and its activity 
measured. Aside from tlie two short periods, already 
known, the long period was discovered. The activity of 
the long period was found to be only 2.5 per cent, of that 
due to the 54-mlnute period, indicating that It was caused 
by a substance formed from tbe rare isotopo of Indium 
(4.5 per cent, abundance) by neutron capture. The short 
periods due to the more abundant indium isotope were 
investigated after short irradiations. The beta and 
gamma ray spectra associated with tlmso periods were 
carefully studied, and it was found that on energy level 
system could bo drawn up which is analogous to the well- 
known diagrams of this type used in describing visible 
spectVa. Furthermore, the two periods of 13 seconds and 
54 minutes, belonging to the same isotope Inu®, are said 


to be isomeric. Such isomeric periods can exist only if 
they liave energy levels which are close togetlier and which 
liave quantum numbers differing by a considerable 
amount. The two energy levels in question were only 0.3 1 
million volts apart. Quantum numbers for all states 
wore assigned. 

Adsorption calorimetry and an account of some measure¬ 
ments at low temperatures: Ralph A. Bkkbe. The ad¬ 
sorption of a gas on a solid surface may be (1) activated 
adsorption or (2) van der Waals (physical) adsorption, / 
and only the former of those is in general related to the 
catalytic activity of the adsorbent material. Because of 
the great difference in the characteristics of the eixergy 
changes occurring during the two types of adsorption, the 
calorimetric determination of the heats of adsorption pro- 
vidos useful evidence in deciding whether a given process 
belongs to the activated or the van der Waals typo. A 
vacuum adsorption calorimeter is describe<] which is de¬ 
signed to eliminate the troublesome experimental difficul¬ 
ties arising from the temperature gradients within the 
instrument. It has been shown that a gas may be held 
in botli the activated and the van dor Waals state on the 
same surface. Frequently the two types occur in well- 
separated temperature ranges, the activated typo being 
characteristic of the higher temperature. In certain 
cases, however, activated adsorption is found even at 
liquid air temperatures occurring concurrently with the 
low temperature van dor Waals process. In the present 
investigation, heats of adsorption at - 183“=’ C. have been 
measured calorimetrically using the six gases, argon, 
hydrogen, deuterium, carbon monoxide, nitrogen, and 
oxygen on a reduced chromic oxide surface. The order 
of magnitude of the beats indicates tliat all those gases, 
except argon, are in part held in a state of activated 
adsorption as well as in the van der Waals state even at 
the low temperature of -183*^. Moreover, in the experi¬ 
ments with carbon monoxide, nitrogen, and oxygen, the 
complex form of the time-temperature curves on a par¬ 
tially covered surface leads to the conclusion that the 
adsorbed gas changes over on the surffice from an initial 
van der Waals state to a final state of activated adsorp¬ 
tion. 

The living state of matter in the range of low tempera¬ 
tures: Alexander Goetz. It has been proven in the past 
that small living cells containing little water or being 
entirely d<^ydrated (such as spores, certain bacteria, in¬ 
fusoria) can survive temperatures close to the absolute 
Eoro. Cells possessing larger quantities of water have a 
high mortality when cooled due to the crystallleation of 
the cell contents. It is known in general tliat the transi¬ 
tion from a (colloidal) liquid into a solid—when cooled— 
can take place in two ways: either a crystalline conglomer¬ 
ate is formed where the molecules are aligned into their 
respective crystal lattices and where consequently the 
molecular arrangement of the liquid is changed in favor 
of a thermodynamically stable configuration—or the liquid 
arrangfement is preserved to a large extent in a ;pitreous 
•solid (*^glass’this ease the substance is thermo¬ 
dynamically not in equilibrium. • Which of the two alter- 
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natives is ebosezt deposit upon the rate of cooling and 
upon the relative stability of the molecules in tho liquid. 
Applying these prineiplos to live matter one should expect 
that the possibility for life (viability) should be preserv- 
able for all colls if they could be transformed into a 
vitreous state when cooled. It is probable that the suc¬ 
cessful freezing experiments are due to the small tendency 
toward crystallization of dry or notirly dry cells. The 
author reports experiments with yeast colls where the 
physical conditions of cooling were espe^cially favorable 
to cell vitrification, resulting in n reduction of tho high 
cold-mortality to a few per cent, (cooling rates of api>roxi- 
mately 1,000 degrees per secx)nd, temporaturos between 
-182® and - 2i52® C., special cooling media). In similar 
experiments a temperature range was found in which 
devitrification (between ca - 100® and 0® C.) takes place 
in vitrified cells, ?.e., a gradual destruction of the ‘‘latent” 
life by the transition of the vitroous state into the crys¬ 
talline. This phenomenon permits the calculation of a 
thermodynamical constant descriptive of tho live system 
investigated. 

Vanciilar adjuslviantit of fliviiig animaU during apnea: 
Laurjenok Irving. When breathing of a mammal is ar- 
rested, blood flow decreases through the muscles and in¬ 
creases through the brain. This adjustment of the 
circulation provides for the respiration of the brain during 
apnea and appears significant in the endurance of 
asphyxia. Carbon dioxide is tlie moat familiar single 
stimulus for respiratory adjustm(?nts, and is known to 
produce a decrease in muscular and an increase in cerebral 
blood flow in most mammals. In the muskrat and beaver, 
however, COa does not decrease muscular blood flow as it 
does in other mammals and therefore wtmld be ineffective 
in activating the vas<mlar adjustment against asphyxia. 
In addition, CO^ is not as effective in incroasing the 
breathing of seals, muskrats and bojiver as it is in land 
mammals. The respiratory adjustments of diving ani¬ 
mals resemble those of land animals, except that the 
divers execute the adjustments quiuititatively more effec¬ 
tively. Diving animals show extreme respiratory udjust- 
ments, which are nevertheless mammalian in type and 
which may l>e used to indicate the small adjustments which 
land maiiimalH make to avoid asphyxia during apnea. 
The failure of COa as a respiratory stimulus in divers 
implies that COg is not effective in activating the quick 
internal responses which mamimils in general make to 
escape asphyxia during apnea. 

T)m effect of CO^ in water upon respiration of fish: 
F. E. J. Fry, E. G. Black and IjAitrenck Irvino. When 
the pressure of COj is raised fresh-water fish becomcr more 
suBctTptible to lack of oxygen. Tho catfish is one of the 
least sensitive to CO,, and the bass is one of the more 
sensitive species. Examination in tliis way of fifteen 
species of fish from O})eongo Lake, Ontario, shows that 
each species may be mathematically distinguished by its 
sensitivky to CO*. Not only are specific distinctions shown 
by effect of CO*, but sex and siae difforpnoes have appeared 
as well. The effect of CO* conforms to the eixpcctatlon 


from known characteristics of the blood, sbowiog a feta¬ 
tion to the internal physiologioal description of respira¬ 
tion. The occurrence of different susceptibilitiee accord- ^ 
ing to species, size and sex coincides with the fact that 
fish of a given species, sox and size range together in 
particular and often restricted environments. The flidi 
examined represent the typical population of a large lake 
characteristic of the Canadian Pre-Cambrian land surface. 
This experimental method indicates that we may use 
known factors of the internal respiratory processes of fish 
to determine their position and movements in their exter- 
mil environment. Tho imifiication is that the known effect 
of COa upon internal respiratory transport presents the 
internal sensitivity which activates the fish in selecting 
a range and that the combination of 00^ and O* in the 
environment provides tho external sUniulus whitdi by 
affecting the internal sensitivity governs their range and 
migratory movements. 

Factors in the progressive depletion of the world*s mam- 
malum faunas: Francis Harper. During the Christian 
era the world has lost by extinction about 72 forms 
(species or subspecies) of mammals. They are distrib¬ 
uted as follows: Australia, 9; Malay Arehipelagn, 

Asia, 4; Europe, fi; Africa, 9; North America, 24; West 
Indies, 13; South America, none; Falkland Islands, 1; 
Galapagos Islands, 2; oceans, 1. Approximately 75 per 
cent, of these losses have occurred during the past cen¬ 
tury, and 50 per cent, during the past half century. Thus 
the rate of extinction is being steadily accelerated. In 
addition to the mammals already extinct, some 350 or 400 
others may bo cx)nsidered vanishing forms. Insular 
faunas, partly by reason of tho circumscribed nature of 
their habitats, are particularly vulnorablo to attack or 
competition by man and by certain mammal pests intro¬ 
duced by him. There may be a further reason for the 
decadence of insular faunas In some cases, such as that 
of the West Indies, in the virtually total lock of native 
mammal predators; these would doubtless have played a 
beneficial rOle by eliminating the unfit individuals, and 
thereby contributing to the survival of the fittest indi¬ 
viduals, among the species preyed upon. The primary 
factor in the depletion of the world ^s mammalian faunas 
is civilized man, Operating either directly throng exces¬ 
sive hunting and poisoning, or indireetly through invad¬ 
ing or destroying natural habitats, placing firearms in the 
hands of primitive peoples, or subjecting the primitive 
faunas of Australia and of various islands to the introduc¬ 
tion of aggressive foreign mammals, Including fox, mon¬ 
goose, cat, rat, mouse, and rabbit. GomporativeSy few 
species seem to have died out within the past 2,000 years 
from natural causes, such as evolutionary senility, disease, 
or qlimatic change. The ehief hope for the survival, of 
the larger mammals of the world lies in the estabUshmont 
and maintenance of a sufficient number of sanctuaries. 

gedff-defeminofioa and reproductive econamp U the 
Me^rohrdeon: P. W, Wntma. As viewed from the 
of modern geneties, sex-determination in Inseets 
to tike honey-bee has. been very pusslIng. eoikk^ 
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from egjg» are therefore fatherlesa^ reoeiv- 

ing a ebjgle set of hereditary dlementa from the mother 
vlano. Femalee developing from fertilised eggs have a 
double set, one from each parent. The ratio of sex- 
de^enuintng foetora should be the same in the double set 
as in the single, so that it has not been clear what causes 
sex difference. The small parasitic wasp Habrobracou, a 
close relativo to the honey-bee and having the same pecu¬ 
liar type of reproduction with fatherless males, is easily 
and rapidly reared in the laboratory and its heredity has 
boon intennively studied. It boa been shown that oertoin 
abnormal storiie males resulting from inbreeding are not 
fatherless but develop from fertilised eggs. They have 
the double hereditary set. Why, then, are they males 
^instead of females? The question has been answered by 
breeding experiments sbow’ing that there are two kinds 
of normal males, each with different sex-determining 
olemefets, X and Y. Females have a combination of the 
two different male sets, X 4- Y. The abnormal sterile 
males produced by inbreeding have either one or the other 
male sot doubled, 2X or 2Y, and therefore have the same 
ratio of sex-determining elements as the normal males, 
but tite female is necessarily different being a combina¬ 
tion X -j- Y, of the two normal types of males, X and Y. 
Inbreeding not only results in sterile males, but also In 
many unhatckable eggs. The problem as to why 

these bad eggs and sterile males do not occur in cross- 
breoding is now being studied, 

Matin(f tonic intemetionH and heredity in Para- 

medium aurelui: T. M, Sonnbborn. I. Mating types: 
The individuals of Parameehim aurelm are of diverse 
mating types; when the proper types are brought together, 
they give an Immediate agglutinative sex reaction. There 
are six different mating types, but conjugation occurs 
only between types I and II, between III and IV and 
between types V and VI. In any one stock, not more 
than two types occur, and these are always two that inter¬ 
breed. The species thus consists of three groups of stocks, 
^ with conjugation occurring freely between stocks of the 
same group, but not at all between stocks of different 
groups. The three groups of stocks not only contain 
Afferent pairs of mating types, but also react sexually 
and conjugate at different temperatures and at different 
periods of the day. II. Toxic inttnracUons : Two stocks 
produce toxic substances that kill animals of other stocks. 
The two toxic substances produce Characteristically differ¬ 
ent effects prior to death, and each acts differently on 
tko three groups of stocks of P. aureUa and on certain 
other speeiea of Paramecium. These substances play an 
ii^rtant role in natural selection, for, when a stock that 
a toxic substance and a susceptible stock are 
grcFwn together, the latter is soon completely killed off. 

Hersditg.* Some stesdu contain only mating type I, 
contain both mating types 1 and 11. The latter 
appem in all hybrid betweoa these two kinds 
of In backcroMos to the pure type I parent, the 

, ^ the two parental stocks segregate in a 1; 1 

Ip tlKO generation, they segregate in a ratio 

folh>W rimple Men- 


delian rules and to depend uimn a single pair of micro- 
nuclear ehromosomes. In one stock In which two other 
mating types (V and VI) occur, the inheritance ratio 
dojiends upon the temperature prevailing during the 
process of nuclear reorganization (at conjugation and 
immediately thereafter). In this case the genetic differ¬ 
ences appear to depend on the macronueJei, not the micro- 
nuclei; and the type of macronucleiis formed depends at 
Imst ill part on onvironmental conditions at one stage in 
the life. Thereafter, the effects are inherited through 
many fissions until the maeronuclous disintegrates. 

The Bornean species of the myrtaceous genus Sysygium 
Gaertner: E. D. Mkreill. In modem times most botanists 
have considered Eugenia Linnaeus as a collective group, 
although various attempts have been made from time to 
time to establish generic segregates; approximately 2,500 
binomials have been published. A compilation of data 
appertaining to endemism for various regions in the Old 
World tropica shows the following; British India (05 
species, 53 per cent, endemic); Siam (00 apwios, 20 per 
cent, endemic); Indo-China (68 species, 47 per cent, 
endemic); China (40 sp<icieB, 55 por cent, endemic); 
Malay Peninsula (141 species, 60 por cent, endemic); Java 
(70 iqiocies, 45 per cent, endemic); Philippines (182 spe¬ 
cies, 81 per cent, endemic); and New Guinea (117 species, 
85 per cent, endemic). Within the Eugenia complex no 
less than 30 generic segregates have been proposed by thla 
or that author since the genus was established in 1753. 
With the exception of Syzygmm Gaortner and Jamhosa de 
Oondolle, these proposed segregates have not been recog¬ 
nized or adopted by other than the individuals who pro¬ 
posed them. Approaching our problem with n considoro- 
tion of Eugenia Linn, sensu latiore, we find that it is 
possible and practicable to reduce the Eugenia complex 
by the recognition of two small generic segregates for 
certain Old World species, that Syzygium and Jambosa 
can not bo distinguished by any single character or com¬ 
bination of characters; that Eugenia may properly be 
restricted to the American species, with a relatively few 
in the Old World tropics; and for tho bulk of the Old 
World species Syeygium is the proper generic name, as 
this group can be distinguished from the New World 
Eugenia by definite flower, seed and inflorescence char- 
ootera. The Bornean spociee now approximate 160 species^ 
of which 45 roprosentativee of Byzygium are described 
aa new. 

White Eiver Artiodaetyla: Wilijaw Bkrryman Scott. 
The White River was the first of the Tertiary time divi¬ 
sions in which the Artiodactyla became the predominant 
type of mammalB. Fight families of Artiodactyla have 
been d<^od in the White River beds, and six of these 
are extinct, having left no descendants behind them. The 
two families which are still in existence are, first, the 
peccaries or wild swine and, secondly, the camels, which 
for the remalBder of the Tertiary period were one of the 
most alihndhnt of the North American groups. Within 
the eiimehi there were several distinct, more or less paraRel, 
tribwi or phyla, which ultimately led to the grotesque 
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giraffe'^Uke oamels at one extreme, and the small, exceed¬ 
ingly Blonder, gaaelle-liko camelii at the other. The six 
extinct familiee aro all exceedingly bixarro croaturoe, 
which had incredibly small brains, a feature which no 
doubt was important in leading to their extinction. These 
families aro described in the forthcoming monograph in 
oonsiderablo detail, and it has become possible to classify 
them in a satisfactory way. 

Evidence for a logical sequence of roof types on Maya 
huildings at Piedras Negros: Likton Satticbthwaite, Jb. 
The Maya Indians were the most southeasterly of several 
groups of great temple builders in what is now Mexico 
and Guatemala. Apart from several beautiful arcldtee- 
tural stylos, not considered in the paper, the unique Maya 
contributions to Middle American architecture were the 
corbeled masonry vault as roof support and great orna¬ 
mental towers or ** combs rising from the roofs. The 
earliest known Maya temples and palaces were roofed 
with thatch—^that is, palm leaves laid like shingles on 
peaked wooden frames or trusses. Excavations of the 
University Museum, University of Pennsylvania, have 
shown that at Piedras Negros, Guatemala, a ruined Maya 
city, less than half were roofed with the masonry vault. 
Earlier buildings had been destroyed to make way for 
these vaulted buildings. Other evidence is referred to 
which indicates that the city grew to full size before 
vaulted roofs were introduced. During the work of the 
1937 season, prosecuted with the aid of a grant from the 
American Philosophical Society, the ground plans of sev¬ 
eral temples of the pre-vault period were worked out. 
To become intelligible the plans require us to suppose 
that roof-combs once rose from the thick foundation 
masses forming the rear walls of the temple chambers. 
With these combs in place a nearly flat plastered concrete 
roof in turn becomes necessary for a probable recon¬ 
struction of the fallen roofs. Xiocking the vault, those 
must have been supported on horizontal wooden beams. 
The paper discusses briefly the relative advantages and 
limitations of vaulted and beam-and-concreto roofs, th^r 
distributions and datings in Middle America and the 
elements of wliich they are composed. Evidence is pre¬ 
sented for believing that at Piedras Negras all the struc¬ 
tural principles, materials and tecliniques necessary for 
building beam-and-coucrete roofs were known in early 
times when temple roofs were still being thatched. It is 
concluded that the Maya may have borrowed the beam- 
and-conerote roof from Mexican neighbors in early times; 
or that they may themselves have invented it, as well as 
the vault. In either ease roof types probably first ap¬ 
peared in the Piedras Nogras district in the order (1) 
thatch, (2) beam-and-concrete, (8) vault. In this order 
roofs became increasingly permanent and increasingly 
difficult and costly to build. 

The es^cavatim of Tell el-Klieleifeh {Esion-geher) by 
the American School of Oriental Sesearoh: MibXiAR Bx^a- 
oows. The archeological survey of Transjordan by Nelson 
Olueck, director of the American 6<Aool of Oriental Be- 
search at Jerusalem, showed that th^e was extonsite 


copper mining and mnelting in the Araboh during the 
Early Iron Age. This recalled the biblical oecount, of 
commercial activities under Solomon, inclndiiig the eeta^ 
lishment of a seaport at Exion-geber on the Bed Sea. 
Iron Age pottery found at Toll el-Kheloifeh, near Aqabah^ 
pointed to this as the site of Bsion-geber. Preliminary 
soundings were promising, and the American PbUoaophical 
Society awarded a grant for excavation, which Glneek 
carried on during March, April and May of this year. 
Bomains of mud-brick buildings belonging to four periods 
of occupation, from before the time of Solomon down 
to the seventh or sixth century b.c., were uncovered, in¬ 
cluding an elaborate copper refining plant, with extraordi¬ 
nary fiuee and drafts. Small finds indicate that the 
manufacture of copper and iron implements was practised . 
also. Imported objects attest the active commerce by 
ship and caravan for which this port was a center. 
Further witness of commercial relations is borne'^by a 
jar inscribed with South Arabian characters. An Edomite 
inscription on a jug and eleven impressions of the seal of 
^^Qaus-^anal, servant of the king," on jar-handles o^j^e 
seventh or sixth century B.c. wore found. The pptibpry, 
while rolated to that of the Early Iron Ago in 
and more closely to the Edomite pottery hithe^ lbubd in 
Transjordan, is in some respects distinctive^. Xiodge and 
horn handles, not elsewhere found In this period, are espe¬ 
cially characteristic. About two thirds of the mound, 
including the highest part, remain to be excavated. A 
second campaign is planned for next spring, if possible. 

The Iftyd* ^UlUm alEin of al-GhaestUi: Nabih ABin 
Faois. The Ihyd ' ' UlUm oZ-Dfa is the magnum opus of 
aJ-GhaxxAU, the greatest Moslem theologian after Mu¬ 
hammad and one of the noblest and most original think¬ 
ers of all time. He may be likened to Thomas Aquinas, 
whom he influenced, but his personal contribution to the 
theology was more considerable than that of Aquinas. 
He also influenced Pascal and left his impress on Chris¬ 
tian and Jewish scholasticism in general. The 
‘ UlUm al-Dln consists of four large volumes and coni^nB 
more than a thousand closely transcribed manosoript 
pages of the folio size. The first two volumes treat of 
the outward forms of worship, while the last two deal with 
the inward nature of religion. In it al-Ghaxx&li grafts 
mysticism onto Islam and establishes its orthodoxy. l*or 
this reason he has been called the St. Augustine of Isiam, 
Through this book al GhozxkU led the Moslems book from 
scholastie labors upon theologieal dogmas and minutiae 
to living contact with the Word. Through it he insured 
for Sufism a firm and permanent position in the 
"Church" of Islam. Above all, through it he brought 
philosophy and philosopMcal theology within the radge; 
of the ordinary man. The unique position whidi it oeed’’ 
pies among the Moslems is summed up by the wpr^ of 
Hkjji Bhalifah, the foremost Turkish writer of the aeV* ' 
enteenth century, who said: "Should all other Modl^ 
writings be destroyed, tlie Zhpd', if spared, would nudM 
UP for all the loss. ^’ Consequently, alongside of |ho 0^* 
fled system of the traditionalists, the 
•tudl^l and to that study, witout doubt^ ^ tte 
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itotieat aomposition Vy Jimerioan Mormiana from Itit- 
IZit: AIiEKst G. Bau and HaKjS T. David. An approprla- 
from tbe Penrose Fund of the American Fhiloaophical 
6 o<^let 7 Iran made to the Moravian Beminary and College 
for Women, of Bethlelmm, Pa., for the purpose of making 
a Critical catalogue of original compositions American 
Moravians during the one hundred ^eors from 174^ to 1S42. 
Out of a mass of two thousand or more manuscripts found 
in various Moravian churches in Pennsylvania, Maryland 
and North Carolina, we secured some four hundred that 
were ori^nal compositions made in this country by sundry 
Moravian musicians for the enrichment of the liturgical 
seasons of the church. Most of these ore anthems for four 
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or right voices, with oreheatrgl accompaniment of strings, 
with the addition also of wood wind and brass in some 
oases. Of the ten men whose works we examined, dve 
wore bom on this continent. The obvioim musical con¬ 
tinuity in the series Indicates a transfer of musical tech- 
nique from the older to the younger workers In very evi¬ 
dent fashion. Only a few of the works are secular, but 
these are extremely interestiiig. Among them is a series 
of Parthien or suites for wind instruments, obviously 
used for serenading purposes, and a group of six quintets 
for two violins, two violas and violoncello, which have 
been definitely determined to be the oldest compositions in 
sonata form composed in America, 


SPECIAL ARTICLES 


THE OCCURRENCE IN NATURE OF "EQUINE 
ENCEPHALOMYELITIS” IN THE 
RING-NECKED PHEASANT 

Thr££ pheasants were received for diagnosis on 
October 6,1938, from a locality in ConiUMiticut. These 
birds had been on range and were found in a more or 
less helpless or partially paralyzed condition and died 
before being shipped. The sender, Mr. Edward H. 
Mulliken, reported the Ending of dead wild birds as 
well as pheasants following the hurricane of September 
21. These pheasants presented no gross lesions, though 
the brain substance was rather soft. This was attrib" 
lited to post-mortem change, the birds hamg been 
three days in transit. In view of the paresis that had 
been observed, the brain of each was inoculated into 
white Swiss mice intracerebrally in groups of 4 to 6, 
using large animals about six months old,, All these 
mice wore either dead or moribtmd on the fourth day, 
there being no noticeable difference in the course of the 
infection in any of the three groups, 

A fourth pheasant was found sick in the same region 
add was received dead on October 18. There was a 
caseous mass around the gall bladder, which had evi¬ 
dently been ruptured. A suspension of the brain of 
this hird also killed large Swiss mice on intracerebral 
injection in from 4 to 5 days. This strain was carried 
a second passage in mice. 

Culture media inoculated with infective brain from 
of of these groups furnished no growth 
on gri>ss or mieroscopio examination. The 
from one of tihese four pheasants was chosen 
aAiiitrarily for serial passage in mice. Young Swiss 
hiice weiirhing 12 to 15 grama died in about 48 hours 
aft^ intraeerebrar^^^ in 3 to 4 days after intra- 
l^tohW Many of the animals developed 

a of the bind though a few 

Ooeaeimially a mouse, ap- 
oonvulsiOJv leap into 
ak hw thinutes ktor after the manner 


of mice infected with herpes. This strain has been 
carried through 10 passages in mice. The titre of the 
vims in the brain is high; the intraperitoneal injection 
of 0.2 CO of a 1 to 10,000,000 dilution of infective 
mouse brain killed 1 of 6 mice. Guinea pigs, injected 
auboutaueously or iiitraperitoneally with a heavy sus¬ 
pension of infective mouse brain, died within 2 to 4i 
days. 

The course of the pheasant infection in mice and in 
guinea pigs presented characteristics which are strik¬ 
ingly similar to those of equine encephalomyelitis. Dr. 
Peter Olitsky, of the Rockefeller Institute, kindly sup¬ 
plied serum of a rabbit immune to eastern encephalo¬ 
myelitis, Small amounts of this serum (0,1 cc) af¬ 
forded complete protection to mice against 100,000 
minimal infective doses of virus of the pheasant 
strain. The virus and serum were mixed and injected 
iiitraperitoneally, without preliminaiy incubation, into 
young Swiss mice (12 to 15 grams). 

A few tests have been made of the susceptibility of 
other birds to the virus from the pheasant, using an 
inoculum of infective mouse brain. Two adult quail 
which were injected intracerebrally died after 4 and 5 
days and the virus was recovered by the inoculation 
of brain tissue into mice. Of two injected subcuta¬ 
neously, one died after 5 and the other after 10 days. 
Mice remained well following inoculation with the 
brain H$she of the quail dying after ten days. There¬ 
fore, the cause of death in this bird is doubtful 
Fifteen newly hatched Rhode Island Red chicks were 
obtained. The vims was carried serially in these 
chicks through 4 passages, chiefly by subcutaneous in¬ 
jection. In the first and second passage all the chicks 
died, but in the third and fourth the course of the 
infection became progressively more uncertaiu. Six 
chicks injected intracerebrally died in about 48 hours; 
9 were.injeiBted subcutaneously and 7 died at varying 
hitmwah. The virus was recovered by the intraeere- 
fariil of mice with the brain tissue of a chick 

dyinup in thb fourth passage after subcutaneous injec- 



timi. The flikaeeptibility 6hiek« ahd of ndult 

bkd» of c^er epeoiee miik«fi entirely understandable 
tbe massive concentration of the virus of equine en- 
eephalomyelitis iVhich develops in chick embiyos as 
oontraated with the low titre of the virus in the braiii 
of horses. The susceptibility of many birds to certain 
strains of encephalomyelitis has been demonstrated ex¬ 
perimentally ; notably the pigeon/ a species of vulture, 
the stork, the duck, the goose, the European blackbird 
and the common harrier of Europe.® 

On preliminary study of stained sections of brain 
and cord of the pheasant infected in nature, perivas¬ 
cular lesions are found distributed unevenly throughout 
the cerebrum and there is also a meningitis. Around 
the small blood vessels there are prominent infiltrations 
composed of lymphocytes, plasma cells and large mono¬ 
nuclears. Cells of the same tyi^os occur in the pia. 
Polymorphonuclear cells are so rare as to be demon¬ 
strable with difficulty. The brains of inoculated quail 
and chickens show less conspicuous lesions. The cere¬ 
brum of the infected guinea pig presents numerous ill- 
defined foci of polymorphonuclear infiltration, distrib¬ 
uted superficially in the brain substance. The lesions 
of the mouso brain are less obvious and an' chiefly 
of a degenerative nature. 

Summary: The recognition of a series of cases of 
equine encephalomyelitis in pheasants adds valuable in¬ 
formation concerning the distribution of this disease, 
and the designation "equine” becomes an unfortunate 
misnomer. Indeed, it may be seriously questioned 
whether the horse or other domestic animals play any 
essential role in assuring the perpetuation of this dis¬ 
ease. The present dmonstration of the natural occur¬ 
rence of the infection in gjime birds and the experi¬ 
mental evidence obtained by Eemlinger and Bailly of 
the susceptibility of migratory birds to certain strains 
of encephalomyelitis suggest an easy mode for the >vide 
distribution of this virus. A search for spontaneous 
infection in migratory birds is indicated. Extensive 
surveys will be required in order to know just bow 
widely the infection is spread in nature, It may be 
only under accidental circumstances or when the in¬ 
fection rises to a certain level that it overflows and be¬ 
comes a seriouB problem as regards the horse and even 
the human being. 

Ebnbst Edwabd Tvkzcr 
Akobbw Watson Sjci^lards 
Bvron L, Bennett 

Department or OOMpAEATnqE pATHotiOOV 
AND Tropical Medioine, Schools or 
Mrpioinb and Pubuc Health, 

HAaVABD ITnivbesitv 

1 L. T. GUtner and M. 8. Shoban, Scibkce, 1933, 78; 62, 
1938. ' 

. Bemhnw and Baifiy, Cmpt. Bead* S<ip, Bic^^ 



It ia often stated that en^ytiuttie j^roeoesoe 
vendlde. It is also a ocaamoxiplftce timt 
is in many respects the reverse of reapiration* l?ow 
there is every reason to b^eve that tiie CQa fimnedin 
oxidations arises from organic adds, prdMibly by tho 
same reaeti<ms as in fermentation^ tiamdy, from 
pyruvic add by tiie action of carboxylase, from formie 
acid by the hydrogenlyase, from oxahieetio add in its 
breakdown to pyruvic acid, from aeetoaeetic odd in 
the acetone fermentation, etc. What could be more 
natural Uian to suppose that in pbotosynthesia the^ 
absorption of carbon dioxide takes place in the reverse 
way, by combination with an aldehyde^ or, more 
probably, with an oxgonic add, to produce a new 
carboxyl group f SpcdflcaUy, a probable reaction is 
the combination of COj with pyruvic add to produce 
oxalaeeiic or perhaps with lactic acid to produce mdic. 
The light reaction would then be the reduction, apt qf 
GOj, as such, but of the carboxyl group. ^ 

This simple assumption would make the first reac¬ 
tions iu photosynthesis much earner to comprehend* 
It is usually assumed, following Willstfitter and 
that the CO^ comhinea witli the chlorophyll, ^ for 
this there has never really been sufficient ewdeswe. 
For formaldehyde ("activated^' or cftherwise) as tho 
first reduction product of CO^ there is even leiwt evi¬ 
dence, and the persistence of these unsupported theories 
must be ascribed to the abaenoe of any plausible smb- 
stitute. It is hoped that the suggestion here made may 
provide a working hypothesis which at least is con¬ 
sistent with a number of facts. 

Both in photosynthesis and chemosyntlmsis there is 
evidence pointing to sudi a reaethm. In ihia 
rhodaeMe, in Oaffroa* diowed ih§t C0| it 
sorbed in presence of mono- or di-earboxylie Oclds and 
inhere was a corresponding disappearance of ctrb^i^ 
groups. In the Pfwpfonihucfcncmsac, W ' 

man® have shown that CO^ is absorbed, 
thetically, probably by eomhinhtibn with on 
acid. reVersiUe equilibrium between hy|;^ 
gen and formic aeid in haeterium i$ also 
tive. Whether or no we may tafely 
individual biochemical pix>eesase^ it it 
fact that reoent worit gives inCrtOid^ eiddcne^ 
idle of intmipediatn tthinscl^) 

pr carriers in a catal^ija cycle* 

.^inine.an 

: Gi^pn; 




■fwA 150- pdor t<> exposure or 4imng examination of agitr 

eyoJe, platefc tJsmg 40 per oent. sucrose agar, Petri dishes 
the e^yolie proeesses otf atooholic and tactie for- were prepared in Washington a few days previous to 
are tdosely eomparahle* The eombinatioti the flight. After solidification of the agar, the coveis 
COi with an organie aoid, the photo^teduetion of the of the dishes were bound in place by a strip of Cello- 
e^rimxyl group hnd the eonsequent intramolectdar phwie adhesive rtmning across the Ud and fanning 
ehgngeif leading finally to the siting free of the organic ^ bottom dish. The Petri dishes were also sealed 
aoid agaiU^ would be just such a eyrie. DonbtlesK ordinary surgical adhesive tape to prevent con- 

Aosilie of the organic acid would be reduced to sugar in tamination and drying. The small wooden Petri dtrii 
each eyrie, holder devised by F. C, Meier wm used in exposing 

These consideraticms suggest an important oonneo- plates outside the plane. This holder consists 

tkm between pbotosynthesifi and organic acid metabo- * circular wooden base about the siae of the Petri 
Usm^ a connection wbich^ to the writeris knowledge, projecting brass strips 

has never been inve«%ated. If photosynthesis were slipping between the overlapping side walls of 

to require a small supply of organic arid as intomedi- clamp the bottom half snugly. In 

ate, this would explain such observations as tbe failure ^ exposure the adhesive seal was removed in 

of isolated chloroplasta to photosyntbesiae. In ahy the covered Petri dish pushed in place 

event, it is believed that investigationa along the above ^ observer held the plate outside the 

lines would be profitable. plane with one hand, twisted tbe top with the other to 

Kbknbth V, Thimann Cellophane binder and then removed tbe cover. 

Kasvabd BiGhoQiCAh X<AS0BA7oitzKS, When the exposure was completed, the lid was replaced 

Cambudos outside the plane. The covered dish was then resealed 



AIRPLANE COLLECTIONS OF SUGAR^ 
BEET POLLEN 

Thr loealieed area in tbe Rio Grande Valley in 
southern New Mexico in which sugar beets were being 
grown for seed production in 1938 afforded oppor- 
rimity for making collections to determine presence 
<4 8ttg*v-lwat pollen at various altitudes. The area 
planied to sugar beets for seed comprised about 900 
acres and was eoneentratod into a few districts lying 
briween El Paso, Texas, and Las Cruces, New Mexico. 
Source of the sugar-beet pollen caught was asaignabJe 
with smne gurencBS, since no other sugar bCets were 
lemni within a 125-miIe radius. The period of flower¬ 
ing of the sugar beet extended from late April until 
;tha ibiddle of June, the height of blooming being 
hettreen May 15 and June 1. 

' the cooperation of the C. B, Army Ah* 

airplane fl%ht in the general region of con- 


with the surgical adhesive tape in tbe cockpit. 

In order to avoid outside contamination, the exposed 
plates were taken directly from the landing field to an 
air-conditioned room for the examinations for presence 
of sugar-beet pollen. In the systematic study of the 
plates under the microscope, magnification with the ifi- 
miUimeter objective was ordinarily adequate for 
identification. Magnification with the 4-millimeter ob¬ 
jective io bring out more Bhari>Iy the characteristic 
markings of sugar-beet pollen,® which diflerentiate it 
from allied pollens of somewhat similar aisc, was fre¬ 
quently used to verify identifications, and also whmi- 
evor the pollen was more deeply embedded in the agar 
fihn* The data obtained from the examination of the 
plates for the various exposures ore given in Table 1. 

TAOLE 1 

SuoAX-iiwiiT rotuBM OnAiNS Teaccrd ON, Aqas Platbs Mx- 
rossD IN AiaviiANK Pliuht, ilio Granob VA£.Liirr» 
aopTUBBN MBW Mexico, on Jonb a, teas 


of b^t fields was made on June 3,1938, by 
Ifejaa* Guy Kirksi^, commanding oiBcer at Biggs 
W Tfi3i;aa, U^ith P. C. Meier as observer.^ 
made from J.a: 39 a.m. tol: 00 pju. of a 

& this ^ion hf 4 ihaicated 
potion in the air.* 

ih mriring the 1938 col- 

either 


Elevatian aSeve 
TBUrir floor 


Number of poUon graiiui aiKl expoflure pertoa 


17 19* 

14 

3* 7* 

0 

2 0 


Lien grain found, 
gralmi gamimitias. 


fxaj^ ven found at altitndea 'intb the 
BfOplm heoonditg fewer at four tiitouaand feet. At the 
w to the aoKsidled 

-the iutnther .aeemed aipprcKdA^. 


^ 199 $. 
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tbauMfoi^ the other altitudes except the lowest at which 
samples were taken. The plates showed also numerous 
fungtis spores, plant hairs and pollen from other spe¬ 
cies of plants, notably Pinus spp. One pine pollen 
grain collected at 4,000 feet above the valley floor had 
germinated on the agar. 

It seems at this time desiral)le merely to record the 
l)resence of viable sugar-beet pollen in the air at high 
elevations wuthout any inferences as to relation to 
cross-pollination ]>voblema of the sugar beet. 

Fkkd C. Meier 
Ernst Artsckwager 

Extension Skevice 
liifRKAu OK Plant Industry, 

IT. 8. Department or Aorkuiltuhe 


BASAL DIETS FOR VITAMIN 
DETERMINATION 

Investigations which are still in progress have 
demonstrated that it is quite jiractieal to prepare a diet 
satisfactory for the determination of vitamin Bj by 
applying the observation of Williams and eoworkers^ 
that this vitamin is destroyed by cleavage with suliite. 
A basal diet consisting of sucrose, 71 per cent., vitamin 
Bj free casein, 18 per cent., salt mixture, 4 per cent., 
fat, 5 per cent., and eod liver oil, 2 per cent., was used, 
and various proportions of sucrose were replaced by 
addenda containing the vitamin B complex. 

Sulfite treatment of yeast was carried out as fol¬ 
lows : 400 cc of 0.1 per cent, sodium sulfite were added 
to 50 grams of dried yeast in a 50()-cc wide mouth 
bottle. SO 2 was introduced until a pH of 4 was 
reached, and (he bottle was then stoppered and allowed 
to stand 5 days at room temperature (25° C.). The 
contents of the bottle were then dried on purified 
casein at a temperature not exceeding 65° C. 

Rats fed the basal ration containing 5 or 15 per cent, 
of sulfite-treated yeast, and receiving in addition crys¬ 
talline vitamin grew ns rapidly as animals receiving 
the same quantity of untreated yeast in the basal diet. 
Six animals 27 days old, weighing approximately 40 
grams, were fed the basal ration with 15 per cent, of 
sulfite-treated yeast. Four of these animals developed 
acute polyneuritis in 32, 33, 34 and 34 days, respec¬ 
tively. Two animals died in 24 and 31 days, respec¬ 
tively, the latter showing slight symptoms of poly- 
newritis before death. There is reason to believe that 
with slight modification of the basal diet the percentage 
of polyneuritis can be increased and animals may be 
produced which are more suitable for quantitative 
assay where duration of cure of polyneuritis is used 
as the criterion.® 


E. Waterman, J. 0. Keresitosy and 
J 1 -. R, Jour. Am, Chem, 67 1 636, 1936. 

F. M, Nelson, Jour. Assoc. 
Off. Affrio. Chem., 21 : 306, 1938, 


In the preparation of rations which contain adequate 
amounU of the mombors of the vitamin B complex and 
devoid of vitamin Bi, the destruction of vitamin 
with sulfite appears to offer definite advantages over 
any procedure that has been proposed. Details of an 
exact procedure are being studied, but because of a 
widespread interest at present in methods for deter¬ 
mining the vitamin content of foods and pharma¬ 
ceutical preparations as well as human requirements 
for vitamin Bj, this preliminary report may be helpful 
to others. 

0. L. Kline 
Chester D. Tollk 
E. M. Nelson 

Food and Drug Administration, 

U. 8. Department or Agriculture 
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THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

PRELIMINARY ANNOUNCEMENT OF THE VIRGINIA MEETING 

Edited by Dr. F. R. MOULTON 

PEBJfANENT BECBETARY 


From December 27 to 31y 1938, the association and 
about 36 of its aflWiated societies will hold meetings in 
Eiohmond, Virginia. This is the one hundred third 
meeting of the association. 

Biehmond, the capital of Virginia, is a city of ap¬ 
proximately 200,000 inhabitants. Not only is it a city 
of proud traditions, culture and education, but it is 
©enter of industry and finance, being the seat of the 
Beserve Bank of the Fifth Distriet, Near its 
>ent«r is the Medical College of Virginia, a vigorous 
and rapidly expanding institution which last spring 
^tebrnthd the one bundredih anniversary of its found- 
are the ooUeges for men and for 
of and the College 

^ 1 ^; % has a Brehmond division. In 


addition, there are in this city a law school, a theo¬ 
logical seminary and a university for colored students. 

Biigtstbation 

Registration will be in the Mosque, a magnideent 
recently constructed building within easy roach of all 
the hotels in Richmond and of each of the four groups 
of meeting rooms in which the scientific sessions will 
be held. The Mosque baa splendidly appointed 
lounges, several rooms in which conferences and com¬ 
mittees may meet and a restaurant which will be iu 
operation during the meeting. The presidential ad¬ 
dress the addresses delivered under the auspices 
of the Buciety of the Sigma Xi and the United Chap¬ 
ters of ?hi Beta Kappa, as well as several other gen- 
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en^ addres^, ^ill bo delivered in the fine audito- 
rkan If^elneijkc, which scats 4^500 persons. More¬ 
over, the annual science exhibition of the association 
will l)c in the Mosque. 

IIoTEi.B AND Headquarters 

General Headquarters : Jefferson Hotel. 

Headquarters of the sections of the association and 
of the afiiliated societies meeting in Richmond are as 
follows; 

Jefferson Hotel: Sections on G(K)logy and Geography 
(E), Rotanicnl Scionces (G), Psychology (I), Social and 
Economic Sciences (K), Historical and Philological 
Sciences (L), Medicnl Sciences (N) and Subsection on 
Pharmacy, Agriculture (O), Education (Q), Botanical So¬ 
ciety of America, American Phytopathological Society, 
American Society of Plant Physiologists, Mycological So¬ 
ciety of America, American Pern Society, SulHvant Moss 
Society, American Society of Agronomy, American So¬ 
ciety for Horticultural Science, Potato Association of 
America, American Psychiatric Association, Society of Uie 
Sigma Xi, United Chapters of Phi Beta Kappa, Sigma 
Delta Epsilon Graduate Women's Fraternity and Na¬ 
tional Social Science Honor Society Pi Gamma Mu. 

John Marshall Hotel: Sections on Astronomy (D) and 
Anthropology (H), Society for Research on Meteorites, 
American Meteorological Society, American Association 
of Economic Entomologists, Entomological Society of 
America, American 'Nature Study Society, American 
Science Teachers Association and Gamma Alpha Graduate 
Scientific Fraternity. 

Murphy Hotel: Section on Engineering (M), Ecological 
Society of Ameriwi, Genetics Society of America, Lim¬ 
nological Society of America and Metric Association, 

Michmond Hotel: Sections on Chemistry (0) and Sub' 
section on Dentistry of the Section on Medical Sciences 
(N), Zoological Sciences (F), American Society of Zoolo¬ 
gists, American Society of Parasitologists and American 
Society of Naturalists. 

William Byrd Hotel: Section on Mathematics (A), 
American Mathematical Society, Mathematical Associa¬ 
tion of America and National Association of Biology 
Teachers. 

Note: A local committee on housing, of which Mr. 
Foley F. Smith, A.B.C. Laboratory, Richmond, Va., is 
chairman, will assist visitors to secure satisfactory accom¬ 
modations. Mr. Smith’s committee will have an informa¬ 
tion desk at the Mosque and at each of the principal 
hotels during the first three days of the meeting. 

Transportation 

Richmond is on the through north and south route 
of both the Atlantic Coast Lino and the Seaboard Air 
Line railways, which operate daily during the winter 
season such de luxe trains as the Orange Blossom 
Special, the Palmetto Limited, the Seaboard Florida 
Limited and the Havana Special. Richmond may be 
reached conveniently from wostem Virginia, North 


Carolina and South Carolina, and from Tennesaae, 
Alabama, Mississippi and Louisiana by the Southern 
Railway System. Scientists from the West may gp 
to Richmond via the Baltimore and Ohio Railroad or 
the Pennsylvania Railroad through Washington, or 
directly over the Chesapeake and Oliio lines. There 
arc thirteen daily passenger trains each way between 
Washington and Richmond, which are only about one 
hundred miles apart. Altogether more than fifty pas¬ 
senger trains arrive in and depart from Richmond 
each day and more than seventy buses, while there is 
daily air service from both the north and the south 
to its municipal airport. 

The railroads have not reached a decision respecting 
whether reduced rates will be in effect during the 
period of the meeting. Information respecting spe¬ 
cial holiday rates may be obtained from local railway 
roprcHcntativcB. At the present rate schedules, round- 
trip first-class fares to Richmond, exclusive of Pullman 
fares, from representative cities are as follows: Bos¬ 
ton, $32.80; New York, $18.90; Philadelphia, $13.50; 
Baltimore, $7.80; Washington, $5.50; Atlanta, $27.20; 
New Orleans, $41.20; Cleveland, $31.60; Ann Arbor, 
$41.80; Columbus, $33.20; Indianapolis, $44.35; Chi- 
cage, $50.90; St. Louis, $56.95; San Francisco, 
$132.35. 

Ofeiciau Meetings 

The Executive Committee, to which matters for the 
council are first snbmitted, will meet daily at 10:00 
in the Salon of the Jefferson Hotel. The council of 
the association will meet at 2:00 o’clock on Tuesday, 
December 27, and thereafter daily at 9: 00 a. m. in the 
Salon of the Jefferson Hotel. The council will elect 
a president and other officers of the association at its 
meeting on Friday morning, December 30. 

The Academy Conference will be held on Tuesday 
at 4: 00 in the Salon of the Jefferson Hotel. The 
conference will be followed by a complimentary dinner 
to official representatives of the affiliated academies 
and designated representatives of the association. 

The Secretaries Conference will be held on Friday 
at 4:00 in the Salon of the Jefferson Hotel, followed 
by a complimentary dinner to the secretaries of the 
sections and of affiliated societies. 

Annual Science Exhibition 

The annual science exhibition, which will be eon- 
veniently housed in the Mosque, will include exhibits 
both of research laboratories and of manufacturers of 
scientific apparatus and equipment. The outstanding 
books on science published during 1937 will be on 
display and available for examination. Tickets of 
admittance to the science exhibition will be given to 
all registrants for the meeting. The Lounge of the 
Mosque, adjacent to the exhibits, will be found a opU* 
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venient and attractive place for informal gatherings 
of ficientists. 

, A school science fair by the high schools of Vir¬ 
ginia ■will be held in the lobby of the Hotel Jefferson 
from Tuesday to Friday, inclusive. Cash prizes will 
be awarded for excellence of material and presentation. 
The fair is directed by Dr. Ira A. Updike, of 
Randolph-Maeon College. 

General Sessions 

All evening sessions will be held in the Auditorium 
of the Mosque. 

Tuesday, Decemhet S7. Address of the retiring presi¬ 
dent, Dr. George D. Birkhoff, on the subject "Intuition, 
Reason and Faith in Scionwj." The Mosque, 8:]5. 

The address will bo followed by a reception under the 
auspices of the Local Committee at the Jefferson Hotel. 

Wednesday, December 4?^, Annual addr*js8 under the 
joint auspices of the association and the Society of the 
Sigma Xi will bo delivered by Dr. W. F. Durand on the 
subject, "Modern Trends in Air Transport." Mosque, 
8:15. 

At 9:30 in the Name room Dr. David Sarnoff will deliver 
an address under the auspices of the assnciatlcn on some 
subject related to the social significance of modern means 
of communication. 

Thursday, December £9. The annual address under the 
auspices of the United Chapters of Phi Beta Kappa will 
be delivered by Dr. ihrank Pierrepont Graves on the 
subject, "Is Education a Sciencef" Mosque, 8:16. 

"Virginia Homes and Gardens," by Dr. Wm. T. 
Sanger, president of the Medical College of Virginia, 
illustrat<Ml by slides, in natural colors, by Mr. Max Frey- 
deck. Richmond Women’s Club Auditorium, 4:00, 

Sir Richard Gregory, distinguished scientist and editor 
of Nature, will deliver an address on the general subject of 
the effects of science on civilization, 8:15. 

Friday, December ^0, The concluding session of the 
symposium on Mental Health will be an address by Dr. 
0, Macfie Campbell on "Man’s Behavior, Beliefs and 
Values as a Field for Systematic Investigation.'' Mosque, 
8:16. 

Saturday, December 31, "National Geographic Society 
Motion Pictures of Wild Animal Capture," by Dr. Wm. 
M. Mann, director of the National Zoological Park, Wash¬ 
ington. Mosque, 10: 80. 

BREAlCrABTS, LUNCHEONB AND DINNERS 
Tuesday, December S7 

Dinners: American Meteorological Society, Ewarts 
kotel. Section on Chemistry (C), Richmond Hotel. 
Section on Astronomy (D), Jefferson Hotob 

Wednesday, December £8 

Breakfast; Pi Mu Epsilon, William Byrd Hotel. 

jLunaheons; Subsection on Dentistry, Bueger Hotel. 
Sigma Delta Epsilon, Ewarts Hotel. 

Dinn^s: Entomologists, John Marshall Hotel. Ameri- 
oaiL I’hi^pathologioal Society, Jefferson Hotel. American 


Society of Plant Physiologists, Ewar^ ^ ^ 

Psychology and Section on EducatSton,'* Jefferson 'Hotel. 
American Society of Taxonomists, Jefferson Hotel. Na¬ 
tional Association of Biology Teachers, William Byrd 
Hotel. Ecological Society of America, Murphy Hotel/ 
Biologists* Smoker, John Marshall Hotel. 

Thursday, December £9 

Breakfast: Sigma Delta Epsilon, Ewarts Hotel. 

huncheone: American Society of Parasitologistfl, Rich¬ 
mond Hotel. Genetics Society of America, Cabannis HaU, 
Medical College of Virginia. Ainorican Science Teachers 
Association, John Marshall Hotel. American Nature 
Study Society, Ewarts Hotel. Gamma Alpha, (place to 
be announced). The University of Chicago Botanical 
Alumni, Common weal til Club. 

Dinners: American Society of Zoologists, Richmond 
Hotel. Botanical Society of America, Jefferson Hotel. 
American Society for Horticultural Science, Common¬ 
wealth Club. 

Friday, December SO 

Luncheon: Pi Gamma Mu, Jefferson Hotel. 

Dinners: American Society of Naturalists, John Mar¬ 
shall Hotel. 8«?ction on Anthropology (place to be an¬ 
nounced). 

Excursions and Short Trips 

Historic WtUiamaburg, Excursions to Williams¬ 
burg have been arranged for Wednesday, Thursday 
and Friday. Buses will leave the John Marshall Hotel 
at 9 A.M. and will return by 5 p.m. The cost of trans¬ 
portation for the lOO-mile trip, admissions to the ex¬ 
hibition buildings, oflficial guides and luncheon will be 
$4.50 per person. Tickets will l>e on sale at the Mosque 
and at the information desks in all the principal hotels 
in Richmond. 

Williamsburg, recently restored as perhaps the most 
interesting historic shrine in America, was settled as 
Middle Plantation in 1633, at the time only a palisaded 
Imrrier against the Indiana. It became the capital of 
Virginia in 1699, its name being ehangt»d in honor of 
King William III, and remained the capital until 1799. 
In it is the College of William and Mary, founded in 
1693 and the second oldest college in the United States. 
Jamestown, where in 1607 the English established the 
first permanent settlement in America, is only six miles 
away, while Yorktown, where the struggle for Ameri¬ 
can independence ended iilkvictory, i8 at a distance of 
only fifteen miles. 

Tickets for the following industrial plant tours may 
be obtained from the Plant Tour Committee at the 
John Marshall Hotel, The tickets, 25 cents each, in¬ 
clude transportation from the John Marshall Hotel 
to the industry And return. Additional special tours 
will be arranged. 

The Americm TQhacc4> Company, Wednesday and 
Thursday at 10:00,10:46, 11 ;30,1 ;15, 2:00 and 3:00. 
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The comply, will open the doors of one of its aii^ 
conditioned factories, in which every stage of manu* 
faeture from the leaf to the finished product will be 
exhibited. Cigarettes will be produced at the rate of 
10,000,000 an hour, the federal tax on which is $240,- 
000 per day. 

Southern Biscuit Company. Wednesday and Thurs¬ 
day at 10:00 and 2:00. The company operates a 
plant using the most modem methods in baking. 
Many of its products are from the famous recipes of 
Old Virginia, some of them dating back to 1847. The 
cakes and cookies under the trade symbol F.F.V. are 
known throughout America and a score of foreign 
countries. The f?xhibition will be olfactory ns well as 
optical. 

Home Brewing Company. Wednesday and Thurs¬ 
day at 10:00, 11:15, 1:15 and 2:15. The locution of 
the plant has been the site of a brewery since 1865, 
having been chosen originally because of the famous 
Buchanan Spring on the property. 

Virginia Electric Power Company, Thursday at 
10: 00 and 2: 00. This modern plant will be of special 
interest because at the time of the meeting a topping 
turbine and related equipmcT)t will be taken down for 
its annual inspection. 

Symposia and Joint Sessions 

Section on Mathematics (A). On Wednesday morn¬ 
ing the section will hold a joint session with the 
Section on Geology and Geography (E), the Mathe¬ 
matical Association of America and the American 
Mathematical Society at which the retiring chairman 
of the section, Professor W. I). Cairns, will deliver 
his vice-presidential address on “Seismology from the 
Mathematical Point of View.” 

Section on Chemistry {C). On Tuesday morning 
the section will present a symposium on “Reaction 
Eaten in Organic Chemistry/’ on which papers will be 
delivered by Drs. Farrington Daniels, F. 0. Rice, 
Gustav EglofF, Everett 8. Wallis and Edward Mack, 
Jr. On Tuesday afternoon the section will present a 
symposium on “Natural Resins.” The papers will be 
delivered by Drs. J. N, Borglin, Wm. Howlett Gardner 
and S. Palkin. On Wednesday morning the section 
will present a symposium on “Phenanthrene and Re¬ 
lated Compounds.” The papers will be by Drs. Harry 
Sobotka, Walter A. Jaoo^ Lyndon F. Small, Erich 
Mosettig, Everett S. Wallis and R. E. Marker. 

Section on Geology and Geography {E). On Tues¬ 
day morning the section will hold a joint session with 
the Geological Society of America and the Carolina 
Geological Society on “Geology of the Coastal Plain.” 
On Tuesday afternoon the section will hold a joint 
session with the Section on Astronomy, the American 
Geophysical Union and the Geolo^cal Society of 


Axherica on the “Imporianoe of Geopbyrica to ibe 
Study of Continental Borders.” On Wednesday 
ing, following the joint session with the Section w 
Mathematics, referred to above, the address of the re¬ 
tiring vice-president, Professor Kirtley F. Hather, will 
be delivered on the subject “Earth Structure and Earth 
Origin.” On Wednesday afternoon the section will 
hold a joint session with the Geological Society of 
America and Carolina Geological Society on “Current 
Geological Research in the Piedmont and Central Ap¬ 
palachians.” On Thursday morning the section will 
in«?et in joint session with the Society for Research 
on Meteorites and the Geological Society of America 
on “The Origin of the Carolina Bays.” 

American Society of Zoologists. On Wednesday 
afternoon the society joins with Genetics Society of 
America in a symposium on “Chromoaome Structure.” 
On Thursday morning the society will present a sym¬ 
posium on “Color Changes in Animaliis their Signifi¬ 
cance and Activation,” Dr. G. H. Parker presiding. 
The speakers will be Drs. G. H. Parker, H. B. Good¬ 
rich, A. A. Abramowita, F. B. Sumner, D. C. Smith 
and F. A. Brown, Jr. On Friday morning the society 
will present a sym post urn on “Mating Types and their 
Interactions in Ciliate Infusoria; Determination^ In¬ 
heritance and Relation to Sexuality,” Dr. H. S. Jen¬ 
nings presiding. The speakers will be Drs. H. S. Jen¬ 
nings, T. M. Sonnebom, A. A. Giese, Lauren Gilmap 
and Richard Kimball. On Friday afternoon the Amer¬ 
ican Society of Naturalists, the American Society of 
Zoologists, the Botanical Society of America, the 
Genetics Society of America and the Section on An¬ 
thropology (H) will bold a joint session on “Con¬ 
tributions of Higher Animals to an Understanding of 
Human Biology.” The papers will be by G. K, Noble, 
C, C. Little and Carl G. Hartman. 

The Entomological Society of Ammca, the Amerir 
can Association of Economic EntmoologiffU and the 
Ecological Society of America will present a joint 
symposium on Tuesday afternoon on “Insect Popula¬ 
tions,” Dr. V. E. Shelford presiding. 

Ecological Society of America and the Society of 
American Foreatens will hold a joint session on Wed¬ 
nesday afternoon. 

Limnological Society of America will present a 
symposium on “Some Leading Problems of Limnology, 
with Special Reference to Lakes.” 

Section on Botanicai Sciences (G). On Wednesday . 
afternoon the section will hold a joint session with its 
affiliated societies. 

Botanical Society of America, American SpeieW 
of Plant Physiologiiits and American Society for 
horticultural Science will hold a joint eeeriw 
Thnraday matniUg. ■ 

Eeolpgiciil of America and the 
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tkAl of tbe Botmcat Society of Atoericn vUi meet in 
joiiKt iMweian on Timrsd^y fiftemoon. 

« Botaiueai Sooiety of America and American So¬ 
ciety of KftturalifltH and aflUiated societies will meet 
iri joint session on Friday afternoon. 

Botanical Society of America, pljysiology section, 
and American Society of Plant Physiologists will hold 
a joint session on Friday morning on ^^The Physiology 
and Diseases of Cotton.” 

American Phytopatliologicnl Society and American 
Asaociation of Economic EntomologiBts will bold a 
joint meeting on Thursday afternoon on "Problems 
of Regulatory Work.” 

American Phyiopathological Society and Potato As¬ 
sociation of America will meet in joint session on 
Friday morning on "Potato Disease Control,” Among 
the speakers will be Drs. T. P. Dykstra, Donald Red¬ 
dick, W. R. Mills, E. S. Schnlte and J. G. Leach. 

American Phyiopathological Society and the flori¬ 
culture section of the American Society for Horticul¬ 
tural Science will hold a joint session on Friday morn¬ 
ing on “Disease Control of Ornamentals.” 

American Phytopathological Society and the My- 
oological Society of America will meet in joint session 
on Friday morning. 

Section on Anthropology (H) will present a sym¬ 
posium on "The Archeology of the Atlantic Coast 
Area.” On Friday afternoon the section will hold a 
joint session witii the American Society of Naturalists, 
the general theme of discussion being the relation of 
the higher primates to human welfare. 

Section on Psychology (I) and the Section on Edu¬ 
cation (Q) will hold a joint session on Wednesday 
afternoon. 

Section on Historical and Philological Sciences {L) 
will present a symposium on Tuesday morning and 
afternoon on "The Centenary of the Cell Theory.” 
The speakers will be Drs. E. G. Conklin, L, L. Wood¬ 
ruff, J. S. Karling, Frana Schrader and Paul Wei&s. 

Section on Medical Sciences {N) will present a sym¬ 
posium on "Mental Health” consisting of six sessions, 
mornings and afternoons, on Wednesday, Thursday 
and Friday, and a General Session on Friday evening. 
The chaixmen of the six sessions will be Drs. Nolan 
Di C, 146wia, Abraham Myerson, Joseph Zubin, Harry 
Stack Sullivan, Ciari^nee M. Hincks and Franiklin O. 
Ehgttgh. About fifty peraons will present papers at 
rix The address at the Genera) Session 

wp Fiiday evening wi^ be by Dr, C. Macfie Campbell 
^ Behavior, Beliefs and Values as a Field 

on Pharmoey of lie Soetion on Medical 
"Olyeols.” The 
C. Wfaiimpve, H, 0. Ca)- 


American Soeiety for Horticultural Scienee and 
the Potato Association c»f America, aifiliatod with the 
Section on Agriculture (0), will hold a joint session on 
Wednesday afternoon. 

Section on Education ( Q ) will present a symposium 
on "Problems of Interpretation of Educational Re¬ 
search,” under the chairmanship of Dr. W. H. Bristow. 

Section and Sooiett Progkams 

Section on Mathematics (A). The section will bold 
a session on Wednesday morning jointly with the 
Section on Geology and Geography (E), the Amer¬ 
ican Mathematical Society and the Mathematical Asso¬ 
ciation of America, at which Professor W. I). Cairns 
will deliver his address as retiring vice-president of 
tlic association and chairman of the section on "Seis¬ 
mology from the Mathenmtical Point of View.” 

Section on Physics (B). On Friday evening Dr. 
Harvey Fletcher will deliver a demonstration-lecture 
as retiring vice-president of the association and chair¬ 
man of the section on "Auditory Patterns.” 

Section on Chemistry (C). The program will con¬ 
sist of four sessions on Tuesday and Wednesday, the 
first three of which will he for the presentation of 
.symposia (see foregoing report on symposia and joint 
sessions). In the first session on Tuesday morning 
Dr, Farrington Daniels will deliver his address os 
retiring vice-president of the asaociation and chairman 
of the section on "Reaction Rates.” The fourth ses¬ 
sion on Wednesday afternoon will consist of a round¬ 
table conference, led by Dr. I^ewis W, Butsc, on "A 
Systematic Nomenclature for the Saturated Hydro¬ 
carbons, from which Steroids are Derived and its 
llerivatives, with Special Regard to Stereoisomers and 
Synthetic New Steroids,” and of five additional papers 
on various subjects by Ih-s. C. G. King, Hans Neurath; 
Albert H. Cooper, Carl D. Delamar and Henry Smith; 
J. E. Copenhever and James F. Goggins, Jr., and Sis¬ 
ter M. Lawrence and William Schiller. At the four 
sessions 20 papers will be presented in addition to the 
round-table conference. On Tuesday evening the sec¬ 
tion and its friends will join in a dinner in honor of 
Dr. Farrington Daniels, retiring chairtnon of the 
section, 

Section on Geology and Geography (E) and Affili¬ 
ated Societies. Of the six sessions of the setition, which 
will be held on Tuesday, Wednesday and Thursday, 
the first five are joint meetings (see foregoing report 
on symposia and joint meetinga) and the last on Thurs¬ 
day afternoon is devoted to “The Geography of Vir¬ 
ginia and the Carolinas.” On Wednesday morning 
Prdfeflwor JFDrtley F. Mather will deliver his address 
as rej^tring vice-president of the association and chair¬ 
man section on "Earth Structure and Bardi 

and addrasses in honor of the memory of 
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William Barton Rogers will be delivered by Drs* 
Arthur C. Bevan and Joseph H. Roberts and probably 
others. With geolc^ists, geographers, physicists, as¬ 
tronomers and seismologists participating in its ses¬ 
sions, the section presents a program which integrates 
to an exceptional degree related fields of science. At 
least 40 papers will he presented at the six sessions 
of the section and its cooperating section and societies. 

The American Meteorological Society will meet Tues¬ 
day and Wednesday. Papers on meteorological service 
fifty years hence will be presented by President Robert 
E. Horton and W. C. Devereanx ns a tribute to the late 
President Willis R. Gregg, who died in September. 
The first award of the Moisinger Aerological Research 
Fund prize will be made. Papers on hydrometeor¬ 
ology, air-mass analysis, aerology and the recent hurri¬ 
cane will feature the program. 

Section on Zoological Sciences (F) and Affiliated 
Societies. No section has stronger or more active 
affiliated societies than has section F. Consequently, 
in order to serve most effectively the interests of 
zoology, the American Society of Zoologists, the En¬ 
tomological Society of America, the American Asso¬ 
ciation of Economic Entomologists, the American So¬ 
ciety of Parasitologisia and the Ecological Society of 
America organize the programs in the field of zoology. 

The American Society of Zoologists will hold ses¬ 
sions on Wednesday, Thursday and Friday. The 
program on Wednesday morning will be presented in 
four sections: A. Experimental Embryology (10 
papers), B. Endocrinology (12 papers). C. Gen¬ 
eral Physiology (16 papere), D. Protozoology and 
Parasitology (11 papers). On Wednesday afternoon 
tlie society joins with Genetics Society of America in 
presenting a symposium on ^‘Chromosome Structure.” 
On Wednesday evening the society joins in the Biol¬ 
ogists' Smoker. The progi’am on Thursday moniing 
will be presented in lour sections: A. Symposium on 
‘*Color Changes in Animals, Their Significance and 
Activation” (0papers). B. Endocrinology (continued; 
14 papers). C. Cellular Physiology (12 papers). 
D. Experimental Embryology (10 papers). The an¬ 
nual business meeting of the society will be held on 
Thursday at 12:10. Thursday afternoon will consist 
of demonstrations as follows: Two 16-minute motion 
picture films, six demonstrations in cytology, four in 
embryology, throe in physiology and endocrinology, 
and nine in general morphology and miscellaneous sub¬ 
jects. The Zoologists' Dinner will be held on Thurs¬ 
day evening. On Friday morning the program will 
be presented in four sections: A. Mating Types and 
their Interactions in Ciliate Infusoria; Determination, 
Inheritance and Relation to Sexuality (6 papers). B. 
Cytology and Histology (12 papers). C. General 
J^ysiology (13 papers). D. General Morphology and 


MiseeUaneooB (9 papers). On Friday noon there will 
be a Biologists’ Luncheon. On Friday afternoon the 
society will meet in joint session with the American 
Society of Naturalists, Botanical Society of America, 
Glenetics Society of America and the Section on 
Anthropology (H) for a program on '^Contributions of 
Higher Animals to an Understanding of Human Biol¬ 
ogy.” In addition to the 161 papers in the foregoing 
listed programs, there will be 98 papers read by title, 
18 on Embryology, 19 on General Physiology, 11 on 
Cellular Physiology, 16 on Endocrinology, 11 on Cytol¬ 
ogy and Histology, 5 on Protozoology, 8 on Ecology 
and Parasitology and 10 on General Morphology. 

The Entomological Society of America holds its 
thirty-third annual meeting on Tuesday, Wetlnesday 
and Thursday. On Tuesday afternoon it joins with 
other societies in a symposium on ''Insect Populations” 
(see foregoing report on symposia and joint sessions). 
Dr. A. L. Melander will preside at the sessions of the 
society for the presentation of general papers. The 
society will join related societies in the annual Ento¬ 
mologists’ Dinner, at which the annual address of the 
society will be delivered by Dr. C. T. Brues on "Food, 
Drink and Evolution.” 

The American Association of Economic Entomol¬ 
ogists, in addition to participating in the symposium 
on "Insect Populations,” will hold sessions on Monday, 
Tuesday, Wednesday, Thursday and Friday. On Mon¬ 
day the society will convene for two special confer¬ 
ences, the tobacco insect council and the pea aphis con¬ 
ference. On Tuesday there will be section meetings on 
apiculture, a continuation of the pea aphis conference 
and the teaching of entomology. The section on plant 
quarantine will meet all day on Wednesday and Thurs¬ 
day and the extension section will meet on Wednesday 
night. 

The American Society of Parasitologists will hold 
sessions on Wednesday, Thursday and Friday, The 
principal feature on Thursday afternoon will be 
a demonstration program and a tea. On Thursday 
morning Dr. F. 0. Bishopp will deliver an address on 
"Some Problems in Medical and Veterinary Entomol¬ 
ogy,” A parasitologists’ luncheon will be held on 
Thursday noon. The program, consisting of 07 papers 
and demonstrations, will be the largest in the history 
of the society. 

Section on Botanical Sciences and Affiliated Soeie* 
ties. The sessions of the section and of its affiliated 
societies will be held on Tuesday, Wednesday, Thurs¬ 
day and Friday, On Wednesday afternoon, the sec¬ 
tion and its affiliated societies will hold a joint session 
(gee foregoing report on symposia and joint sessiona)* 
The Botanical Society of America will hold sewions 
on Wednesday, Thursday and Friday. On Thursday 
morning its physlologicaZ section wiU niset with 13^ 
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Aitterican Sooiety o£ Piftnt Physiologists and with the 
AtnerieaD Society for Horticultural Science; on Thurs¬ 
day afternoon the general section of the society will 
meet with the Ecological Society of America; and on 
Friday afternoon the society will meet with the 
American Society of Naturalists and aMliated societies. 
At the annual dinner for all botanists on Thursday 
evening, Dr. Edmund Ware Sinnott will deliver an 
address os retiring president of the society. 

The American Phytopathological Society will hold 
its thirtieth meeting on Tuesday, Wednesday, Thurs¬ 
day and Friday. At a general session on Tuesday 
afternoon. Dr. C. W. BiUinett will deliver an invitation 
Npaper on “Nomenclature of Plant Viruses” to be fol¬ 
lowed by a conference on the same subject and a con¬ 
ference on “Plant Disease Survey” in the evening. On 
Wednesday afternoon, the extension plant pathologists 
will hold a conference on “Methods of Seed Treat¬ 
ment,” and the section will hold a joint session with 
the Section on Botanical Sciences and its affiliated 
societies. On Thursday afternoon the society will hold 
a joint session with the American Association of Eco¬ 
nomic Entomologists, and on Friday morning the 
society will hold a joint session with the Potato Asso¬ 
ciation of America. On Friday the society will hold 
joint sessions with the Floriculture Section of the 
American Society for Horticultural Science and with 
the Mycological Society of America. A joint session 
is being planned with the Physiology Section of the 
Botanical Society of America and the American So¬ 
ciety of Plant Physiologists on the “Physiology and 
Diseases of Cotton.” In addition to the foregoing 
joint sessions, the society will hold a general session 
on Tuesday afternoon; three different sectional meet¬ 
ings on Wednesday morning on “Diseases of Fruits,” 
“Diseases of Cereal Crops” and “Diseases of Vege- 
.tables”; and on Thursday morning three sectional 
meetings on “Forest Trees ” “Tobacco” and “Miscel¬ 
laneous Crops.” A total of approximately one hun* 
dred papers will be presented on different phases of 
plant pathology. 

The dinner of phytopathologists will be held on 
'Wednesday evening. 

The Mycological Society of America will meet on 
Wednesday, Thursday and Friday. On Wednesday 
morning the retiring president, Dr. L. 0. Overholts, 
wijl deliver an address, after which short papers will 
be presented. On Wednesday afternoon the society 
will meet with other societies in the field of botany in 
a joint session, and with the American Phytopatho¬ 
logical Society on Friday morning. The other sessions 
of the society will be dealing with such subjects as 
“The Taxonomy of Fungi,” Effect of Growtii- 
prhmoting Substanoes” and “The Parasitism of Man 
vottd Fish by Fun^.” The society will join with 
MCie^s in their annual dinner. 


The American Fern Society will hold a symposimn 
on Saturday morning on “The Ferns of Virginia and 
Adjoining States,” 

Societies a foliated with Sections on Zoological 
Sciences and on Botanical Sciences, The Ecological 
Society of America, in addition to joining with other 
societies in a symposium on “Insect Populations” and 
holding a joint session with the Botanical Society of 
America and the Society of American Foresters (see 
foregoing report on symposia and joint sessions), has 
planned a field trip for Friday, and will hold its an¬ 
nual banquet on Wednesday evening, at which the 
presidential address will be delivered by Dr. H. C. 
Hanson. 

The Genetics Society of America will hold sessions 
on Wednesday, Thursday and Friday. On Wednes¬ 
day morning the program will consist of twenty dem¬ 
onstration papers and in the afternoon of a joint 
symposium with zoologists on “Chromosome Struc¬ 
ture.” The program on Thursday morning will eon- 
.sist of eighteen demonstration papers, a luncheon and 
business meeting at noon and an afternoon session, 
consisting of six invitation papers by Drs. M. L. Suche, 
D. R. Parker, M. Bishop, A. B. Qriffen; A. Hollaender 
and C. W. Emmons; C. W. Metz and H. V. Crouse; 
W. P. Spencer; G. Fankhauacr; and E. R, Sears. The 
program on Friday morning will consist of ten short 
papers and on Friday afternoon the society will meet 
in joint session with the American Society of Natural¬ 
ists, the subject of discussion b(ang “Contributions of 
Higher Animals to an Understaiiding of Human Biol¬ 
ogy,” The contributors to the discussion will be Drs. 
0. K. Noble, C. C. Little and Carl G. Hartman. 

The Limnological Society of America will hold its 
fourth annual meeting in conjunction with the associa¬ 
tion on Wednesday, Thursday and possibly Friday 
fonmoon. In addition to two or three general sessions 
for the presentation of reaeandi papers, there will be 
a symposium on some leading problems of limnology 
with special reference to lakes. Tliere will be nine or 
ten participants in the symposium and the research 
papers will be on such topics as limnological methods 
and apparatus, lake sedimentation, bacteria in natural 
waters, lakes of Argentina, and an invitation paper 
on sedimentation in reservoir lakes. 

The Section on Anthropology (H) will hold sessioiu 
on Thursday and Friday. At the annual section din¬ 
ner on Friday evening, Dr. John E. 8wanton will 
deliver an address as retiring vice-president of the 
association and chairman of the section, on “Some 
Thoughts on the Problems of Progress and Decline.” 
The section will present a symposium on “The Arche¬ 
ology qf the Atlantic Coast re^on,” and on Friday 
will hold a joint session with the American Society 
of Naturalists, the American Society of Zoologists, the 
Botaiuual Society of America and the Genetics So- 



ciet; of Amcriea. The goiteral subject to be discnss^ Seniwui on M&tiieinatifle, at vbidt Dr. R. <3. 


iii the joint session will he ^‘The Relation of the Higher 
Primates to Human Welfare/' 

The Section on Pst/cholofff/ (I) will hold six sepa¬ 
rate program sessions on Tuesday, Wednesday and 
Thursday. The topics of experimental i)sychology, 
social psychology, animal i>sychology and abnoimal 
psychology will be emphafdsed. The morning session 
on Tuesday, under the chairmanship of Dr. J. F. 
Dashiell, will consist of papers by Drs. William E. 
Galt, Jack Buol, W. J. Brogden, W. Horsley Gantt 
and Norman R. P. Maier. The Tuesday afternoon 
session, under the chairmanship of Dr. Calvin P. 
Stone, will consist of papers by Drs. G. H. S. Razran, 
Albert Ford and George P. Derr, John A. McGeoch, 
B. English and A. L. Edwards, Arnold GeselJ and 
Wayne Dennis. The morning session on Wednesday 
will be devoted to a R>Tnposiuin under the chainnan- 
ship of E. A. Culler on the “Next Steps in Research 
in Audition." The speakers will be Drs. J. C. Stein¬ 
berg, Don Lewis, Fred A. Mettlei*, E. H. Kemp, Hein¬ 
rich Kobrak, Simon Dwarkin and Walter Hiighson. 

The aftenioon session on W^ednesday will be held in 
two sections, one under the chairmanship of Dr. Nor¬ 
man L. Munn, at which the speakers will be Drs. Frank 
A. Geldard, J. G. Beebe-Center, Richard S. Schultz, 
J. H. and C. P. Heinlein, Louis D. Goodfellow and 
David I. and Moses B. Macht. The other section will 
be a joint session with the Section on Education (see 
report of section), under the chairmanship of Dr. 
Frank A. Geldard. On Thursday morning one section 
will be under the chairmanship of Dr. John A. Mc¬ 
Geoch, at which papers will be presented by Drs. 
George Lawton, Harriet BabccKik, W. J. E. Ciissy, 
A. 8 . Edwards, S. H. Epstein, Charles M, Diserens, 
Milton M. Parker, H. Eogosin and Ernst Harms. The 
other section of the Thursday morning session will be 
held under the chairmanship of Dr. J. G. Beebe-Center, 
and the speakers will be Drs. J. E. Greene, Stewart 
H. Britt, Elaine F. Kinder, Gladys McDermaid, Mar¬ 
garet B. Erb, Bernard F. Riess, H. Meltzer, J. E. 
Janney and John P. Shea. At the joint dinner of 
the section with the Section on Education, on Thurs¬ 
day evening, Dr. Calvin P. Stone will deliver his ad¬ 
dress as retiring vice-president of the association and 
chairman of the section on “The Significance of Indi¬ 
vidual Differences in Animal Psychology/' 

The Section on the Historical and Philologieal 
Sciences (L) will hold sessions on Tuesday and Wed¬ 
nesday morning. On Tuesday morning and afternoon 
the section will present a symposium bn “The Cen¬ 
tenary of the Cell Theory," at which the speakers will 


. will driiver his address as retiring viOe-|mrident bf 1 m 
association and chairman of the section on “Matha^ 
maticians and Poetry and Drama." 

Section on Medical Sciences (N), The ptogreuU of 
the section consists of six sessions beginning on Wed¬ 
nesday morning and closuig on Friday afternoon, all 
of which will be devoted to its symposium on “MonUd 
Health" (sec foregoing report on symposia and joint 
sesBions). In connection with one of thfiee sessions, 
Dr. Charles F. Code, winner of the Theobald Smith 
Award at the Ottawa meeting of the association, will 
present a paper on “The Blood Histamine in Norxnal 
and Certain Abnormal Conditions." At another ses¬ 
sion there will he a memorial address on the late l>r. 
Ear] B. McKinley, to whom the section, as well as the 
entire association, is deeply indebted. On Friday 
evening the section will hold a general session, at which 
Dr. C. Macfle Campbell will deliver an address on 
“Man's Behavior, Beliefs and Values as a Field for 
Systematic Investigation.” 

The Subsection on Pharmacy of the section irill 
present a symposium on “Glycols" on Tuesday morn¬ 
ing, at which four invited papers will be presented 
by Drs. Frank C. Whitmore, H. 0. Calvery, H. B. 
McClure and A. Q* Du Mg«, aftw which the discus¬ 
sion will be held by Dr. H. B. Haag. 

The American Society for Horticultural Science 
will hold its thirty-fifth meeting on Wednesday, Thurs¬ 
day and Friday. In addition to various eeotional 
meetings on plant breeding, general cultural problems 
of horticultural crops, tree fruits, small fruits, vege¬ 
table crops and floriculture and ornamental hortieul- 
ture, there will be three joint sessiona. The Vegetable 
Crops section will meet on Wednesday afternoon in 
joint session with the Potato Association of America^ 
On Thursday morning there will be iji joint seaaion . 
with the American Society of Plant Physiologists abd 
the Pliysiology Section of the Botanical Society of 
America on “Low Temperature Injury to Hants/* 
The section on Floriculture and Ornamental Horticul¬ 
ture will meet on Friday morning with tlm American 
Phytopathological Society. The annual banquet wRI 
be held on Thursday evening, December 29 , at which 
time the retiring president, £br. J, K. Shaw, will dc^ver 
the principal address. 

Section on Eineation (^). The section will 
sessions on Wednesday and Thursday. Ih addition ^ 
a program of general papers there will be spe^ 3^*1 
grams on “Problems in Reading," vitfa Dr/ 


A* Betts as chairman; bn “New Dev^pmehto k 
cation,** with Dr. Geotge D. Stoddard as bhair^; 
be Drs. E. G. Conklin, L. L. Woodruff, J. S. Karltng, and ba “EcMiomic Effects of SJducatioh,** wlto 
Franz Schrader and Paul Weiss. On Wcdnes<toy G^. TheTB wRl 

morning the section will hold a joint session wito the to pfi Nutimasdl 
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B^v 6» will mpoaet m ih» work 
ll|d FrflM Adi^isaxj Cofmmitte^ on Edocali^ Dr. 

; AJvfts 6A '^State and Local Units in Ten 
and Walter C. £elb on ^he Cooperative Stndy of 
deeondinry Bcbool Standards/' There will also be a 
report on the American Youth Commission. A aym- 
poafnm is being organised on ^^Problems of Interpre¬ 
tation of Educational Eesearch/' under the chair- 
manship of Dr. W. H. Bristow. There will be a 
round-table discussion on ^'Mental Hygiene in Educa- 
tion^^ led by Dr. Garry C. Myers. On Wednesday 
afternoon the section will hold a joint session with 
the Section on Psychology under the chairmanship of 
. Dr. Frank A Goldard^ at which papers will be pro- 
abated by Drs. Joseph Zubin^ F. H. Levris^ F. P. Robin¬ 
son, Hairy F. Dickinson, Richard H. Henneman, 
Arnold Gfeseil and J. £. Greene and B. T. Osborne. 
At the joint dinner witii the Section on Psychology 
on Wednesday evening, Dr. Ralph W. Tyler will de¬ 
liver his address aa retiring vice-president of the asso¬ 
ciation and chairman of the section on ‘'Basic Con¬ 
siderations in the Improvement of Educational Tests." 

Othkb PaoGaaiCB 

American Science Teachers^ Aeaociatien, On Wed¬ 
nesday evening the society will bold a dinner and con¬ 
ference, and on Thursday morning it will present a 
program of three papers, with Dr. W. L. Eikenberry 
presiding, the papers being by Dr. Philip B. White 
on plant physiology, Dr. Charles S. Piggot on the 
bottom of the ocean, and Dr. Harlan T. Stetson on 
solar activities. On Thursday the society will hold a 
luncheon, with Dr. Otis W, Caldwell presiding and 
Ihr# Wesley C. Mitchell, president of the association, 
as its speaker. On Thursday afternoon the society 
vrill hold a session, Harry A. Carpenter presiding, in 
which Jerome Isenharger, Hanor A Webb and Karl 
F, Oerlein will speak. 

The Sigma Delta Epsilon fraternity will hold a 
lunebeon for members and guests on Wednesday noon. 


The American Nature Study Society will hold meet¬ 
ings on Wednesday and Thursday. On Wednesday 
morning there will be a nature study program of mis- 
eellaneous topics, ou which the speakers will be Dm. 
P. L. Bicker, Frank Thone and William A. Mati&eny. 
On Wednesday afternoon the subject will be "The 
Conservation of Wild Life." Dr. David E. Busaell 
will deliver an address introductory to a panel disena- 
aion under the ohainnanship of Dr. E. Laurenee 
Palmer. The participants in the discussion will be 
Drs. Harry Cunningham, James W. McArthur, F. Ij. 
Bicker, Malvina Trussell, Charles Quaintanoe, C. W. 
Pomerat and Paul B. Sears. On Thursday morning 
the society will celebrate the thirtieth anniversary of 
its organisation, the speakers being former presidents 
of the society. Dr. Edith Patch, pi:csiding, will dis¬ 
cuss “Looking Forward." Dr. Otis W. Caldwell wdU 
follow on “What Seems to be Ahead"; Dr. William 
G. Vinal, on “The New Nature Guide School of 
Massachusetts State College"; Dr. Morrison B. Van 
Cleve, on “In Defence of the Nature Study Idea"; Dr. 
George Rex Green, on “Teacher Training for Nature 
Study and Science"; Dr. Bertha Chapman Cady, on 
“A Northerner Looks at Nature in Tropical Florida”; 
Dr. Alfred Satterthwait, on “The Society and the 
Amateur”; and Dr. E. Laurence Palmer on “Cycles 
and Sequences in the Philosophy of Nature Study.” 
On Thursday at one o'clock there will be a luncheon, 
at which Drs. Carroll Lane Fenton and F. R. Moulton 
will speak. 

The seventeenth Annual Lecture presented under 
the joint auspices of the Society of the Sigma Xi and 
the association will be delivered on Wednesday even¬ 
ing by Dr. W. F- Durand on “Modem Trends in Air 
Transport.” 

The United Chapters of Phi Beta Kappa on Thurs¬ 
day evening will present the fourth of its series of 
annual lectures at a meeting of the association. The 
speaker will be Dr. Frank P. Graves on the subject, 
“Is Education a Science t” 


SCIENTIFIC EVENTS 


VISLIOFILM SBKVICB IN THB OBOLOQ- 
ICAL SUBVBT 

. fo five TMMundi woriten tliroagboTit ^ eonntrjr 
fnrtber tuteriala £w tiieis work, e Btblio- 
ffitt Semee^ been opened ia Hxe Libnuy of the 
Sfimey, Waihiagton, O. 0. Through the 
E> Hitehell, libnuiim^ it ia nov pos- 
ii aeMw uayWhBM to h«ve copied any prop- 
'aftraete txvm 'the ijitacter mUIioB bool^ 
tlU ]%aKy,'u well as 


Biblioflbn Serriee is operated on a non-profit bi^ 
by the American Documentation Institute under a oo- 
operative afteement with the library of the U. 8. 
Dopartmmit of Africalture, and also maintains copy, 
iag inaiallations in that library and in the Ai^ 
Medical library. It acts as a national elearing bouse 
for copying orders for research materials, filUng then 
through its own and othor serricea, for xnaterihls in 
subet^^tUdly all Washington and Baltimore libraiill^ 
InirOi^ and iostitutions and in other oitiee hoe epd 
ahoMiii 



^ ^ diiiMr o|^ Pi90 £(tma musra$l^ 

fMffos #111 on 4B Wi fttandard 

phiatdglmphio fbD oMo&xrtably vmUe m mduig bu^ 
ditotti tKiFw widely available) at 1 eent per page, php 
a ilxdd aemee charge of 20 cents, or m the form of 
jhotopnnte {6x8 in, legible mtboat optical aid) lit 
3A eenta per page, plus eervioe ohaige of 20 oente 
inquiry ehocxld be in the form of a definite order for 
Ibe copying of specific mateanals, if available and 
properly copyable, the order will be filled Order 
Uanks mataog a letter tumeoesaary are available free 
on request Eexnittanoe most accompany order, or an 
amcmnt of $5 or more may be sent to open the usual 
deposit account, which oaves the necessity of remitting 
small sums. Information on reading machines may be 
obtained from Science Service^ Washington, D C, 
who also supply a hand viewer invented by Dr Aiiuat^ 
ton Seidell, suitable for reading short extracts 
The additional resources now opened to research 
wmdcers everywhere, through Bibliofilm Service in the 
Geological Survey Library, comprise evmytfaing prop* 
eriy copyable among over 250 000 volumes, including 
geolqgy, mining, paleontology, mineralogy eliemistiy, 
50,000 geologic and other maps, United States and 
lomgii, some 1,200 foreign and d<uneatic penodieais 
and senals, including reports of State Surveys and 
ICuung Bureaus, aU govemm^tal pul^ications on the 
above subjects and the geologioal pubhcationg ob¬ 
tained by exchange from every foreign govemmeoi 
There are many surprising finds items not duplicated 
in any other ionenoan library, some exceedingly rare 
and nseful aggregations 

Bemittanee for copying materud m the Geological 
Library, Or matenai m other fields in odier libraries, 
should be made payable to the Amencan Docomenta 
^on Institute, and all orders for copying should ^ 
maded to Bibliofilm Service, care U S Department 
of Agriculture labrWry, Washington, D C 

ESTABLISHMENT OF THE FRANK P 
BROWN MEDAL OF THE FRANK¬ 
LIN INSTITUTE 

The Franklin Institute announces the establish^ 
meat of a direr medal, to be known as the Frank P 
Brown Medal, to be awarded to “inventors for inven 
btons and diseovenes involving mentonous improve* 
ments in the bmldmg and allied mdustnesIn a 
statement made by Dr Henry Butler Allen, secretary 
of the institute, speaking on bdialf of the Board of 
Hsnagers, he said that the expression 'liuilduig and 
hiked tndustnes’’ is intended to include deisgn and 
ntotstrnction of buildings as well as appurtenacd 
eqai|iinent within this industry 
|jbr ISbtivhi, who left the fund for this medal, was 
hKqjhged iu the pivaO;^ busmess and metal inan% 
filumiming He bemme a itmffltm of the Fraiddin ikn 
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Medals iirindi lum baan vMMnuasndad aod tlW 
piovad we asNtrded «a "Medal «■ ammai^Mllt 
tekmgr plaae in the laoatli «f Magr A aalt|eBt 9ttCf^ 
mvertigated if the pmjset le p iaaeii t a d ia writtag h, 
the asecetaty of tbe Gnpuiuttaa on fikdanea and th# 
Acts, thade up of leadua in the fields of tmgin a nrin g, 
physies, ohenbtiy, astnnteniyy mwtalhngy aid pwdai 
stonal bnsinesB men of establfaAed Mpiftation nS 
and complete information nmst he srinnitted tagethar 
with eopies of sndt patents as may have been gnudsdi 
If a earefiil and thorough prriimmary eBaMinatioa df 
the matter disdoses the snbjeet to possess teal inahsa 
and to embody dutmetly new pnneiples, it is eonad- 
ered by a gronp experts Should a fseaesble 
noommendatMii be made, tiu ease, upon latifleathw 
by the eommittee, may aidiSeqnaitly be refer r e d to a 
small group of speeialiets for titoroirgb and asardnaf 
study 

Id 1821, the year Hie Fnmkbn Institute tow 
founded, tius eoanmttee was oifsaieed nadar fito 
name of “Committee on Inventtons," and its naan 
was dumged ten years later to “Connnittoe on Sstonw 
and the Arts ** It has fimetioned without intonaptiOB 
for a period of one hundred and fourteen years, in 
the eoutse of whieh it bee peased upon tqjiwacdi el 
3,000 eases and has determined important awanda 
baong thoee who here been redpiwda of tottieaa 
medala are Alexander Qnhem BeQ, Jnan de la OWtoh 
Hiomas A. Ekiiaon, Charloa F Ketterugiy g^gHsiwa 
Mareoat and Efaner A Sperry The medak nndw ^ 
junediotion of the ffonp are tile Fipnldfiii llefidli 
the Elliott Cresson Medal, tiie Sowaad M Sob 
Medal, tiie Lotus Edward Medal, the ^ItorfO % 
Sendbam Medal, the Waltoii Clerk Medal, tiw 
Fnos WetbenH Medal aiM the Edward Lot^lttosb 
Medal A aertifieate of merit is also rseomawodMl Ifir 
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Is order to ptamote hWernst m rweitolito 
odtfa ti» waier-w^hitUe 
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tbyppflfi the mcduEmi of ihi AuuMwdtMM tMEtfetiWta 
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Iplf |r0Ar 8t»l0« 

w k tl»e tik k 4 gH ^ 

|WN^ 4id^ tbe pyelrutfiia «y«Dtd4r ^nMicF^ Jimuary 1 
0 $mmlbm BXf tbe bumC mentonoas report 

iiliklkt wtk the field of the ^S^eomplex*^ Vitamios. 

the ewerd wiU be gtif$n primnly for pfubliea 
)ifak of i^eeUk pepersi the Jo^koe wiU be grveo eoo 
4l^^ble latitude m the exeteiee of their ftmettoa If 
k^lMr iodgme&t eimuiiitiuioee and jQet^ so dieute, 
it way be rBOonunended that the prioe be dinded be- 
twewi tteo or more pereone. It may aleo be reeum 
mmided that the award be made to a worker for vala 
eoatribattotis over an eatmided period, hot not 
mmeanly representative of a gnm year Member 
ship in the Amenean Imstttnte of Kntntioo is not a 
te of eligibility for the award 
annet the eommittee of judges in ife deliberatioos 
raktiVe to this award, nommahom are sobdted for 
their eoosideratioii These may be sent any tune to 
iha semtaiy (tmdemgned) of the Amenean Institute 
of Ktttntioa For a nomination to be considered for 
the award to be bestowed at any given spring meeting 
of the institute, however, it must be received by ^ 
saoretary not later than Jannary 15 The nomination 
dhonld be aeoompanied by such data relative to the 
nominee and his meardl as will fseiktate the taric of 
ebmmittee of ju%ee m its consideration of the 
hmamation 
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FIFTH WTBSNATIONAL CONQSB86 
FOR THF UNITY OF SCIENCE AT 
HARVASD UNIVERSITY 

flfib ZninruttiOBiil Congreu for llie Udity of 
SAHMMt fa to bo bold ot Harvard Umvanity from 
Sojl^QtBber If to 10,1880 

Ilia tltoBM of too aonsnaa » Lo|ia of Seiaaoa”, 
ftoWaat vri^ oentar upon tba tdaticm «l Ibe eoaeapta, 
fmi BMtboda of ibe vanooa aoiaaeaa Attaatioa 
!||lia ba datatod to fatonf inwIUamB aonoaetad with 
af aoiaiiiiiA a»4 to parttoaiar, with the 
(If ttoi |)b|tda«f a^ianM, toa xdatton of (ha idtya- 
ajpeaaaoond Oka rrib#iHi of the bio- 
|l^|l|d|||d»toa^^ Slllto «31 atoo 

I i0imi dal ootooM a aaa toaa wd 'ivtopoato aon 
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A, dlMek CMben, J Bwwsyi & A Mm 

demons € J fiemdc, & V HiintmgtoD« & S Jen^ 
ini 2 g% W EdUler^ B K Loiiger, C ^ Lm^ord^ 
iC S lASbifly, V F Lensen, G 1 Lewis, E S Ldhof 
A. 0 liovejoy, B M Hadver, W M MalisoA, W P 
Montsgne, C W Moms, E Nsgd, F S € Nc^hropf 
W V 4^mne, M EeidifitibBah, E Sapir, Q Ssiion, 
H SehnltJB, E C Tohnan, W Weaver and L. Wirl^ 
Professor P W Bndgman is the chairman and Dr 
W V Qome is the aeeretary of the emnmittee an sr*^ 
rsngements at Harvard Uiuversity The eoogress k 
sponsored by the Intemattonal Comxmttee of the Con* 
grsBses for the Unity of Saamoe, by the IntematiOEOSJ 
lastitate for the Umty of Scienoe, and, m Amenoa, 
by the AmsEncan Association for the Advancement of 
Science, the Philosophy of Smenee Association, the 
Assodatum for Symbolic Logie and the Amenean 
Phdosophieal Assomatnni. 

A series of twenty monographs, entitled ^Toonda 
turns of the Unity of Science^ (and oonstitutuig the 
first two volumes of the “Intemationsl Encyclopedia 
of Unified Sm^ce ’), is now being issued by the Uni¬ 
versity of Chicago Press It helps to provide a back¬ 
ground for the congress Three monographs have 
already appeared, and it is hoped that all twenty will 
be m pnnt by tbe time of the opening of the oongreas> 
These who wish later notiocs of the congress are 
requested to send their names and address to Pro¬ 
fessor C W Moms, University of Chicago, Quoago, 
lUinms. 


INSTALLATION OF THE FLORIDA 
CHAPTER OF THE SOCIETY 
OF SIGMA XI 


Th» Florida Chapter of the Society of the Sigma 
Xi, national honorary soeieiiy fostering reseaznh in 
the smencee, was installed at the University of FbndA 
Gainesville, on October 28, by Dr Edward Ellery, of 
Umon College, national secretary of the society 
Dr Charles Camll Brown, the oldest hviiig fiast 
presideiit of Sigma Xi, honored a luneheon by dw- 
onsshig the history and objectives of the society rince 
il ivas founded in 1886 at ComeU University 
The address of the day by the Honorable Mv 
Wilam^ Under-Becretary of the United Statea De|iaii* 
temt ^ Agrimdtitm, eommamorated instaUatioa of 
lhaidiaihkr and at the same time eelebratod fifty yearn 
of aettka by the Florida Agrteoltoxia ExpemmfX 
BMktu Be imised tbe fessarrii work of tbs stalikp 
in mM maenhst partieulsriy in tbe field of nunor mip* 
rnUMi pkid; mid insect eontxol, plsut and kd* 



adds iphsav Be also ficinimended ihe 
fostered by the ffmmd 

bo ktedents k koejipig m 








Bt, J&kxj ftddreued ot«inbei^ and gm^ at a }msi^ 
tfxtik ^ *^Tb!t tTige to Know/^ Ha pointed out that 
ifAuk is called torm in fhese days ot 1938 is an appre* 
eiatioxi and acknowledgment and encouragement on 
the part of men everywhere of the irrepressible and 
iiTcsistible urge to know, the eternal diaracteristie of 
human intelligenoe, always and inevitably pushing on 
into the unknown. 

Officers of the newly installed chapter are; Dr. P. 
H. Senn, presidmi; Dr. C. F, Byers, vice-president; 
Dr, R, B, Becker, secretary, and Dr. J. E. Hawkins, 
tteastMvr. The new chapter has 49 petitioners, whose 
membership in the national society was earned pre* 
vioudy in chapters scattered widely over the United 
States. 

TROPICAL MEDICINE 


of Tfropieal Medlcinajf ^ Juan, Puerto , 

EspraMftraHss on the doukoU of the Amerieah 

tiofi for the Advancement of Science, ICidcolni ^ 
Soule. 

Sepreseniative on Me Amerioan 7?o%ndaHon for Tfop^ 
leal Ifedieine, Thomas T. Mackle. 

The following were elected to active memhership xb 
the academy: 

Dr. Justin Andrews, malariologist, Georgia State Board 
of Health. 

Dr. George Dunham, lieutenant-colonel, U. 8. A., An^y 
Medical School, Washington, D. 0. 

Dr. Paul Hudson, profemor of bacteriology, the Ohio , 
State University. 

Dr. L. L. WUliazDs, senior surgeon in charge of malaria 
control, U. S. Public Health Service, Washington, 


Dr, Ernest Carroll Faust, secretary of the Amer¬ 
ican Academy of Tropical Medicine, writes that the 
fifth annual meeting of the academy was held on 
November 17 in Oklahoma City in conjunction with 
the American Society of Tropical Medicine and the 
Southern Medical Association. At the after-dinner 
program of the academy, of which Dr. Henry E. 
Mdenoy, of Vanderbilt University, acted as toast¬ 
master, the presidential address, ^'Some of the Un¬ 
solved Problems in Besearoh and Disease Control in 
the Tropics,^ was delivered by the retiring president, 
Colonel Joseph F. Siler, Army Medical School, 
WasWngton, D. C. Perry Burgess, president of the 
Leonard Wood Memorial, delivered a “Tribute to 
Dr. E. B. McKinley.^ At the business session the 
following officers were elected for the coming year: 

Preeident, William Walter Cort, the Johns Hopkins 
University, 

Vice-president, Admiral C. S. Butler, Washington, D. C. 

Secretory, Ernest Carroll Faust, Tulane University. 

Treasurer, Thomas T. Mackie, New York OHy. 

OouneUlor (6-year term), Herbert C, Clark, Gorgaa 
Memorial Laboratory, Panama. 


D. C. 

The American Society of Tropical Medicine met 
from November 15 to IB, The third Charles Franks 
Un Craig Lecture on tropical medicine on “Progress 
in the Study of Infections Due to Bartondfia and 
Bickettsia” was given by Dr. Richard P. Strong, and 
there was a symposium on “Newer Clinical Aspeeta 
of Deficiency Diseases,’’ which was a jomt session of . 
the society with the Section on Medicine of the Soutii^ 
em Medical Association. The presidential address was 
delivered by Dr. Mark F. Boyd on “The Malaria Prob¬ 
lem: Retrospect and Prospect.” Officers elected for 
the year 1939 were: 

President, Dr. Alfred C. Heed, San Francisco. 

President-eleei, Dr. L« L. WUliams, Jr., Washingten, 
D. 0. 

Vice president, Dr. Sterling 8. Cook, Norfolk, Va, 

Secretory-treasurer, Dr. E. Harold Hinman, Wilson 
Dmn, Ala. 

Editor, Colonel Charles F. Craig, San Antonio, TexhSi. 

New councilors, who were elected for a term of two 
years, are Dr. Mark F. Boyd and Or. L. T. CoggeahslL 


SCIENTIFIC NOTES AND NEWS 


Ik aoeordanoe with the noommendationa made to 
the King of England by the Conneil of the Royal 8o> 
oiety, London, Royal Medals have been awarded to 
Rr. Francis William Aston, in recognition of 

Ms diseovery of the isotopes of non^radloaetive ele¬ 
ments, and to Profeesor Ronald Aylmer Fisher, F.R.8., 
in recognition of hie contributions to the theory and 
practice of itatistical methods. 

4ooosoikg to the Bulleti» ot the Amerioan Society 
&r Testing Ma^rials, L. F, Rader, associate profeaspr 
C|| mvil e^psering St the Poty^hnic Institute of 
Bgrplwtil^ V., hips bcho «l#arded ^ ]triae pf Bd.. 


^nm in a competition eponsored by tiw PannanaKt 
International Assodation of Road Congnsaes. 
prise was founded by the Oovonment of B^nss. 
and is awarded at meetings of the pragreas to 
anthor of the most atrddng paper anbrnitted coptaj^ s. 
iag suggestions for promotinir pragtess in const^^^; 
tion, mainteoSace and (ucploitatiaii mads aod 11^; 
fadlttat t n g talBe. Dr. Baderis paper gam tdiil Tal^ 
of isvestigations of the i4i;mcai pwp«t^ of 
pawnaentsat low'^^ . 

! :Tin'BodiSipi.a'*^ 

4^»diea iMt. :Dc. 





th« onn^al 

Boeititjr 1io be the Waldorf- 

Btiiet m ^«W York City from December 28 
to Sft. Sdvdler ie the second recipient of the 

Da. F. M. Whxtacbi^ assistant professor of or¬ 
ganic chemistry at the Case School of Applied Soi- 
Odce^ was awarded the medal of the International Col- 
of Aneethetists at the annual meeting held in New 
York City on Oetober Id. The award, wl^eh was made 
in recognitioii of his work on the chemical structure 
of anesthetics, consisted of a medal and a oertifieate 
naming Dr. Whitacre as a specialist in anesthesia and 
' a fellow in the International College of Anesthetists. 

At the annual meeting of the National Society for 
the Prevention of Blindness, the Leslie Dana Qold 
Medal was presented to Dr. Elliee M. Alger, of New 
Yolk City. This honor is given each year for "out¬ 
standing aehievements in the prevention of blindness 
and the conservation of vision.*’ The presentation 
was made by Dr. John N. Evans, of Brooklyn, on be¬ 
half of the Association for Research in Ophthalmol¬ 
ogy and of the St. Louis Society for the Blind. Dr. 
Alger And Lewis H. Carries, managing director of the 
Katioiial Society for the Prevention of Blindness, were 
the principal speakers. 

De. Vankevaa Bush, president-elect of the Carnegie 
Institution of Washington, D. C., will be the guest of 
honor on January 13 at the "All Engineers Dinner” 
given at the annual assembly of the American Engi¬ 
neering Council, which will be held in Washington on 
January 12, 13 lud 14. 

Db* P. J, Bicaviir, of the New York Botanical Gar¬ 
den, has been elected an honorary member of the Cali¬ 
fornia Myoological Society. 

MomMHR E. OooLBT, dean emeritus of the Col- 
IcH^ of Stngineeriug and Architecture of the Univer- 
atty of Ifichig^ has been elected a fellow of the Royal 
Society for the Eneouragement of Arts, Manufactures 
atid Cmnmeree. 

Donald B. Gxlliss, vice-president of the Republic 
Corporation, has been deeted president of the 
Axnmican Inirtitute of Mixiing and Metallurgical Engi- 
neirs. Four directors have been chosai, as fol- 
Chailes CamseU, Deputy Minista* of Mines for 
0 Charles H. Fulton, president of the 
Company, Baltimore; J<dm T. 
ebAiiiDon of ^e iron and steel division 
Idining and Metallurgical 
3^^ chief chmist the Atner- 

Ala., and 
of the Montana 
ni iko insti- 


PnomsoB KiRslLfinr F. MAthbb, professor of 
ogy at Harvard University, who has been director ^ 
the Harvard Summer School since 19S4, has been 
elected president of the Association of Summer Soboot 
D«mns and Directors. 

Db. L. J. Spbnokb was elected president of the 
British Mineralogioal Society and editor of the JotenMd 
at the anniversary meeting of the society held on 
November S. 

Db. WiLLiAii D. Mbrbell, professor of botany 
since 1699 and member of the faculty at the Univer¬ 
sity of Rochester, has been granted a year’s leave of 
absence. He will retire from active service and win 
become emeritus professor in June, 1939. 

Db. John H. WnmnN, of the Chicago Teachers 
College, has retired after serving for twonty-foor 
years in the department of botany. The vacancy 
caused by his retirement has been filled by the ap¬ 
pointment of Dr. Howard J. Dittmer, recently of the 
State University of Iowa. 

Db. Joseph A. Fretbbrg^ associate professor, will 
succeed his father, Dr. Albert H. Freiberg, as head of 
the department of orthopedic surgery of the College 
of Medicine of the University of Cincinnati. The 
elder Dr. Freiberg resigned in July after forty years 
of service. Since then his eon has been acting head. 

At the College of Arts and Pure Scienoc of New 
York University, Dr. William HL Crew, of the United 
States Naval Academy Post-Graduate School, has 
been appointed chairman of the department of phyv- 
ioa, and Dr. Ernest R. Lilley has been made director 
of the Geological Museum at University Heights. Dr. 
Edward R. Maloney, dermatologist, and Dr. Clarence 
E. de la Chapelle, heart specialist, have been ad¬ 
vanced to full professorships in the College of Medi¬ 
cine. 

The following changes have been made in the fac¬ 
ulty of chemistry of the Ohio State University: Dr. 
Albert L. Henne, formerly of the Midgley Foundation, 
has been ^eeted to an associate professorship. Pro- 
feasor^ Henne will be associated with Professor C. S. 
Boord in the supervisbn and direction of the recently 
estaUUhed Pure Hydrocarbon Research project of the 
Amoriean Petroleum Inertitnte. Grant Crane (Dati- 
moutii, '87) and Amos Turk (College of the City of 
New York, '37) have been elected to fellowsbipA in 
this yi^rk. Through the establishment of a ooppera- 
tive inseearob plan between the Charles F. Eetimrihg 
Foundation of Antioch College and the department of 
cbentiitry of the Ohio State Univerdty, Aasomate Fro- 
fcMflr' Faul Iftothemund, of Antio^ Colk^ has 
ehi«^ fion-t«rid«nt assoidAte protfeasor In tie flu)^^ 
pf Jdhn W, Yan fjlpve 
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le^t ’37) ftad T. E. Londeigan (Antioo}i College, ’89) 
liave been elected to Ketterii^ Foondatioii fellowships 
with their research residence at Antiooh College. 

A coBBESPOKDEin' Writes that the number of Vita 
Univer^itaria for October 5 contains a list of a hun¬ 
dred professore in Italy, eighty-flve of whom were full 
professors, who were dismissed from their chairs as of 
October 16. The list includes: Bologna, Mario Camis; 
Genoa, Ugo Lombroso, and Milan, Carlo Foa, all pro¬ 
fessors of human physiology; Padua, Bruno Rossi, 
professor of experimental physics, and TuUio Terni, 
past fellow, professor of normal human anatomy; 
Palermo, Camillo Artora, professor of human physiol¬ 
ogy, and Emilio Segre, past fellow of experimental 
physios; Rome, Federigo Enriqnes, professor of higher 
geometry, and Tullio Levi Civita, professor of rational 
mechanics; Turin, Amedeo Herlitzka, professor of hu¬ 
man physiology, and Giuseppe Levi, professor of nor¬ 
mal human anatomy. 

Aocordikg to the Journal of the American Medical 
Association a scientific advisory council has been ap¬ 
pointed for the Children’s Hospital Research Founda¬ 
tion at Cincinnati, Ohio. The council consists of Drs. 
Oswald T. Avery, of the Rockefeller Institute for 
Medical Research, New York; Ernest W. Goodpasture, 
professor of pathology, Vanderbilt University School 
of Medicine, Nashville, Tenn.; Albert Baird Hastings, 
professor of biological chemistry, Harvard University 
Medical School, and Alfred N. Richards, professor of 
pharmacology, University of Pennsylvania School of 
Medicine. The Children's Hospital Research Founda¬ 
tion was established in 1929 with funds given by Mr. 
William Cooper Procter. The hospital and the foun- 
dati<m are aihliated with the University of Cincinnati 
College of Medicine. Dr, Albert Graeme Mitchell, 
professor of pediatrics, is director of the medical 
service of the hospital and of the foundation. Dr. 
Glenn E. Cullen is director of laboratories. 

Db. Abthub H. Compton, professor of physics at 
the University of Chicago, was inducted as Protestant 
co-chairman of the National Conference of Jews and 
Christians at a dinner of the New York Round Table 
of the conference on November 28 at the Hotel Astor, 
New York City. Dr. Compton succeeds the late New¬ 
ton D. Baker as co-chairman. A bound volume of 
felicitations from more than three hundred American 
leaders was presented to him. Speakers at the dinner 
included; Lieut.-Govemor-elect Charles Poletti; Presi¬ 
dent Henry Noble MacCracken, of Vassar Coll^; 
Matthew Well, vice-president of the American Federa¬ 
tion of Ijabor; Professor Harold C. Urey, of Columbia 
University, and Dr. Abraham Flexner, director of th^ 
InStitate for Advanced Study, PritkoetoD, N. J. 

ftni U. S. Bureau of Biolo^ded Survey hiia openelEI 


fegitmal heidcjf^^ bi 

establu&ed in tkie Park Square Building with 8^ Bwr* 
ron Lodee in chazge as regional director* Hie 
tion will oover ten states, including New Bnglaiidy NerUr 
York, Pennsylvania, New Jersey and Delaware, Bep^ 
tram G. Smith, formerly in the ofilee at Portbuxd, has 
been appointed administrative assistant 

Dr. Pauli C. BaRTOK, of Chicago, since 1934 a mem¬ 
ber of the staff of the Conncil on Fharma <7 and 
Chemistry, has been appointed director of the Bureau 
of Investigation of the American Medical Association. 

Nature states that Dr. T. S. Wheeler, principal of 
the Royal Institute of Science, Bombay, has left Indi|^ 
and will shortly take up his new appointment as state 
chemist in Eire. 

Db. J. a. von Monhot, of Berlin, chief forester of 
Germany, is visiting the United States. 

Da. Carl J. Wigobbs, professor of physiology^W 
the School of Medicine of Western Reserve Univerwty, 
who left on September 9 for a lecture trip to South 
America, has returned to Cleveland. He sailed through 
the Panama Canal down the West Coast of South 
America, visiting Callao, Pern, Arica, Valparaiso and 
Santiago, Chile. Thence he flew over the Andes to 
Buenos Aires. In Argentina he was the guest of Pro¬ 
fessor B. A. Houssay, of the University of Buenoe 
Aires, and of Professor Oscar Orias, of Santa Rosa, 
a former student in Cleveland. Dr. Wiggers delivered 
a series of lectures in Spanish on **The Applicatioits 
of Physiology to Medicine" in Buenos Aires, Sai^ 
Rosa, Rosario and Cordoba. 

A SB B T ES of Lowell lectures is being given in Bos¬ 
ton by Dr. Arthur H. Compton, professor of physics 
at the University of Chicago, on ‘The Structure pt 
the Physical World." 

Db. W. P. G. Swann, director of the Bartel lU** 
search Foundation, Bwarthmore, Pa., spoke at the In¬ 
dustrial Science Banquet of the Iowa State OoUage 
on November 22. His snbject was "The Sleieuoe cf 
Yesterday, To-day and To-roorrow." 

Db. Pbank B. JawNwr, president of the BeB tele¬ 
phone Laboratories, New York City, vriU q>esk «l 
Booktord College on February 18 under the auupmee 
of the William Arthur Maddox PcFundatum. 

At the annual meeting in Wariiinj^rton, D. 0., ^ 

American Society of Agrimomy, wh^ itaa held ^ 
yember 16,17 and 18, ofBcers wOre elected for 
as follows; Dr. Ralph J. Garber, 

Industry, prcsMieiit; Dr; F. J. Alw^y, 

SjSniles^ Dr. W. A. 

'i^eri^' SIissOmi^'''ri^ d/ 





J. Q. New Yofk 

Sbcperiineat Stiiti<»i, editor; end Dr. Q. 
^(I^i-I^oymai^ Dniveraity of West Yixguua, Bscretury- 
Ipeiiwwf^ Dr. R. J. Garber, Bureau of Plant In- 
dyatvy, and Dr. F. B. Smi^, University of Florida, 
were eleeted to represent the soeiety on the ooanoil 
of ilie Amerioan Assooiaticm for the Advancement of 
Sdanoe in 1939. Officers of the Soil Science Society 
of America elected for next year are: Dr. W. A. 
AJtxreeht, University of Missouri, presidsnt; Dr. W. 
Bt Pierre^ Iowa State College, secretary, and Dr. G. 
G. Pohlman, University of West Virgima, treoasirer. 

Tfia third annual meeting of the Carolina Geo- 
’ logical Society was held on November 12 and 13 with 
thirty-five members and twenty-six visitors in atten¬ 
dance. The meeting was held at the University of 
Sonth Carolina. On November 12, there was a field 
trip of some 117 miles with twelve stops to examine the 
local geology about Columbia, S. C., both in the coastal 
plain and the Piedmont The University of South 
Carolina gave the members a complimentary dinner. 
On November 13, there was an additional field trip of 
some 78 miles with five stops including the Haik Gold 
Mine near Kershaw^ where refreshments were served. 
The field trips were arranged and directed by Pro¬ 
fessors Taber, Smith and Petty, of the University of 
South Carolina. The following officers were elected 
for the coming year: President, Professor L. L. Smith, 
University of South Carolina; Vice-president, Pro¬ 
fessor J. H. Watkins, The Citadel, Charleston, 8. C.; 
Secretary and Treasurer, Professor Edward Willard 
Bmry, Duke University; Chairman of Membership 
Committee, Professor Raymond Binford, Guilford 
Cofiege, N. G. 

Thu U. S. Civil Service Commission announces that 
Gib Department of Agriculture is in need of a number 
of principal chemists and principal chemical engineers 
ft aalarieB of $5,600 a year. It is expected that the 
number will exeeed twenty-five. Dr. Henry G. 
S^iigbt, chief of the Bureau of Chemistry and Soils, 
sugfesm Umt alt persons interested in these examina- 
tmUB oommunicate at once with the Civil Service Com- 
mbttOQ, Washington, D. C., in regard to the announce¬ 


ment ooBtainii^ the detailed mfonoation coneeming 
the iecdmical qualifications required. He u^i^es lUl 
chemists having the technical qualifications to apply 
for this examination. Applicants will not be roquiretf 
to report for examination but will be rated on educa¬ 
tion, training and experience as shown on their appli¬ 
cations There is no obligation involved in taking the 
examination, although in view of the need for qualified 
persons it is hoped that it will be possible for an appli¬ 
cant to accept a position should one be tendered him.^ 
The list of eligibles from these examinations will be 
used for the appointment of project leaders in the 
four r^onal research laboratories being set up by 
the Department of Agriculture in accordance with an 
act of the last Congress. Work in the laboratories, 
each of which has an appropriation of a million dol¬ 
lars a year, will be baaed on the major farm commodi¬ 
ties in the neighborhood of the laboratory. 

Ths St. Anthony Falls Hydraulic Laboratory of 
the University of Minnesota was dedicated on Novem¬ 
ber 17. Dr. Guy Stanton Ford, the newly elected 
president of the university, presided. Among the 
speakers were Dr. S. C. Lind, dean of the Institute of 
Technology, and Corrington Gill, assistant adminis¬ 
trator of the Works Progress Administration, Wash¬ 
ington, D, C. 

AnomoKS to the present facilities of the Engineer¬ 
ing Building at Rutgers University will increase the 
laboratory space available for engineering students 
by 6,242 square feet or about 57 per cent. The work 
will be started shortly and will be financed jointly by 
the university and the Works Progress Administra¬ 
tion, whkh recently approved a grant of $34,576 for 
the project. The additions and alterations consist of 
two parts, one of which will prorvide for the construc¬ 
tion of a new wing in the rear of the present build¬ 
ing, and the other for reenforcing the fioor over the 
swimming pool in the present Ballantine Bnilding. 
This pool is the only unit remaining from the old 
Ballantine Gymnasium, which was destroyed hy fire 
in 1930. The pool has been used by the department 
of engineering as a hydraulics laboratory since the 
present Ballantine Building was completed in 1932. 


DISCUSSION 


AS GEOLOGIC AGENTS 
o£ tibe SdtnjrlerrUle, Oohoes and 
of the Capital Divtriet and more le- 
CiMdiU 'q«udran, 0 i^'th 0 Mantor author ^bad 
; qiiettnr* tarioM liMad and flat afluvial 
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leveled valley east of Troy at the foot of the Rensadeev 
{datean. eactendinS nine miles north and south and one* 
fourth to one^half mile wide. The origin of this partly 
''dMUl valley" is imdonbtedly from gtaeial meitwatm:. «i 
indteated hy traees of termeee on the banks; but tumr 
it is dhitined ^ four diflEeteut oreshs, tbe Tomhuunbak^ 
flMktl 4 iortb. the QaadnokiU, floiring ■eutb, Ste 
'Wusajag it obliquhly is the midffie.. aad 







KfrwfouQ^And creeks tfmmg into it from tke 
itoittlL Another diareeterktio eese ia the Stony Creek 
el}ui^ plain, eaat of Madelin, xH»ar the southern 
maxgin of the Catakill quadrangle. This broad plain 
is 4 miles long and one-half to two miles wide and 
drained by creeks much too small to produce snob 
a broad plain. 

These alluvial plidns are currently considered as 
post-glacial lake bottoms, but Mr. J. H. Cook, who has 
written the glacial chapters of the State Museum buUe- 
tina publi^ed by the senior author, has insisted that 
they were formed by brooks merely meandering over 
the plains and has given as proof that these plains are 
distinctly graded and descend with the brooks, a condi¬ 
tion that seems irreconcilable with the lake origin. 
This is quite t;Lotable in the Btony Creek alluvial plain, 
wher^ according to the new topographic map now 
being published, the upper end is at 216 feet A. T. and 
the outlet at 164 feet. This would seem to exclude a 
former lake bottom, except when a slowly subsiding 
lake is assumed, which again fails to be supported by 
the presence of low terraces, and in the Troy valley the 
drainage running in opposite directions is distinctly 
hostile to such a view. Neither could have merely 
meandering brooks been able to produce the continuous 
Troy valley, indep^dent from the direction of the 
brooks. 

For these reasons the senior author came to the 
conviction that a third agent had to be found and this 
is seen in the beavers vdio, by building dams succes¬ 
sively upward from the lower reaches to the very 
sources of the creeks and repeating this process as 
often as the ponds are filled by sediment and carrying 
on cycles of wandering up the creeks with dam- 
building for untold thousands of years (26,000 years 
are available in post-glacial time!), must have accom¬ 
plished an enormous amount of aggrading work in the 
course of time in the northern half of North America. 
And if the giant beaver Castoroides ohioen$i8, of ^e 
sise of a black bear, was also given to dam-building, 
which is not proven, even smaller river valleys could 
have been graded by its infiuenoe. 

It is significant that the older settlers in parts of 
New York, as around the Tug Hill plateau (fid 0 Dr. 
D. H. Newland) still know these aUuvial valleys as 
'1)eaver-meadow8." 

Geolo^sts apparently have overlooked this important 
geologic agent, a fact which is illustrated by the omis¬ 
sion of the beavers as pbysiorgraphio factors in Nevin 
M, Feuneman's authoritative “Physiography of East* 
em United States/' just published (McGraw-Hill Book 
Company, 1938). 


bdoiw Graaberty X^ke ip 

that dam and at once built a sepoaid above iaiA«tpr|sd 
still a third dam a little farther xxp for the protm^tiovi^ 
of tile second. This wonderful industry is fully appre¬ 
ciated by the United States Government, as reeentiy 
reported by the preset for it has set between 600 and 
600 beavers to work in the northwest, notably Idahq, 
but also in Oregon, Washington, Utah and Wyoming, 
to stop erosion in brooks and creeks by importing 
beavers from regions where they axe not needed, to the 
fast eroding waters and building there small provisory 
dams by CCC workers. The beavers as loyal govern* 
meat ofScials promptly complete wori: valued at 1300 
for each at a cost of $5.00 per head, acoordipg to a 
report by Mr. lokes. 

The junior author, who as assistant state soologist 
has for many years studied the fascinating habits of 
the beavers in Rensselaer County, has undertaken to 
gather the following data on the present aggrading 
activities of the beavers in eastern New York. These 
data not only seem to illustrate the rapid work of tiie 
beavers, but above all the great width and height of 
the dams beavers can build on occasion and the aise 
of the ponds they can form. 

It seems reasonable to first consider the possible 
number of beavers that have inhabited the countxy 
and judging from such remains as beaver meadows and 
evidences of dams, it seems that every lake, pond, river 
and brook in New York State was occupied by this 
industrious rodent. Radford estimates tiiat in the 
days of Champlain, the beavers in what ia now New 
York State numbered probably several million and 
states that according to an old Dutch writer the Prov¬ 
ince of New Netherlands furnished eighty tbonsaiid 
beaver skins in the year 1671. 

The next consideration might be the siae of tiie 
dams and the area of the ponds. MUls records a 
Montana beaver dam that was 2440 feet long. This, 
however, is extreme^ and the junior author has found 
dams of fifty to two hundred feet to be more eoumtop 
and a six hundred-foot dam to be exceptional. Bhixas 
writes that the left bank of what is now Soho Lake m 
Grand Island in Lake Supexior is an anotent beavpr 
dam l/SOO feet long and probably 400 yeopi <dd. Tto 
dam which makea Beaver Lake in Y«ilowstope Park 
is about 700 feet long, and two dams dssorihed by 
Morgan are 488 and 561 feet in length. 

The height of the dam is usually five or six |eel^ 
although the long Montana dam recorded iff p»s 
in two short sections, fomteen feet high, ^ 
described a dam 36 fCi^ long and 22 & Ve^ 
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The ceaseless activity of the beavers became very 
impressive to the senior author when he saw tiiis 
how they, when driven by a flood from their dam 


®ie bodiw of water in^manded by tliesb 
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1100 daam^ 36^ 60 and 60 feet 

liM^ formed |Mmds 360, 375 and 475 feet 

«ite'length» 

ik dam 75 feet long is reported by Johnson to have 
hatelt^ tip a mile of tester, and Houk reeords 1,241 
am?e-feet of vator impounded by beaver dams in the 
San Luis Valley, Colorado. 

The number of dams on a stream is also an important 
factor in determining the siaso and shape of the 
beaver meadow and to locate six dams on a mile of 
stream is not uncommon. In fact, according to Houk, 
in Silver Creek Valley in Colorado there were 46 dams 
located on 5} miles of stream, and these averaged about 
^ 660 feet apart. In some cases the water was backed up 
to a depth of five and one-half feet. 

So long as the beavers occupy the ponds no beaver 
meadows are formed, but as soon as the ponds are 
made the silt begins to settle in and fills them, and this 
forces the animals to continue to raise the dam. When 
the rodents abandon the pond, however, a meadow may 
be formed in a very short time. 

In 1897 Seton mapped and described some ponds on 
Lost Creek in Yellowstone Park which were iiihabited 
by a colony of beavers. These animals began to desert 
the area in 1903 or 1904, and in 1912 when Seton re¬ 
visited the site the colony was abandoned and the 
meadows were pretty well formed. In 1921 the ground 
was solid and the dams practically obliterated. It is 
evident then that a meadow can be formed in about 15 
years. 

CONOLUSIONS 

The authors, from the data presented here, con¬ 
clude that beavers are able to aggrade all smaller 
valleys below the size of navigable rivers and having 
been active for many thousands of years have ac- 
. complished an enormous amount of aggrading work 
aud are important physiographic agents. Their work 
U charaetens^ complete aggrading of valley floors, 
originally in small descemding steps, which disappear 
in time and leave a gently graded, even valley plain 
hoiiEohtal i^fcnn bank to bank. The fine silt gathered 
m the beaver pools has produced the rich farm land 
in the Vidleys of the wooded areas of the northern half 
North 
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iague of Hay 13 of Soiekcb, page 430. To quote, 
certain models set up to imitate living cells the be¬ 
havior of water is the opposite of what is expected, 
for it moves from a concentrated to a dilute solutiow 
or frwn a region of low to one of high activity. This 
apparent vidation of tlie laws of thermodynamios may 
continue for months before equilibrium is attained.’’ 
Briefly, this experiment consisted in using guaiacol 
(o-methoxy-pheno!) as a membrane in the bottom of 
a U tube and placing water on one side and a Bolutioir^ 
of acetic acid in water on the other side. The water 
moves from the acetic acid to the pure water side. 

In attempting to discover a possible thermodynamic 
explanation for the above experiment or to show that a 
Uietmiodynamic explanation does not apply we have 
performed the following experiments. The freezing 
point of guaiacol was determined and the lowering in 
the freezing point was determined when water or acetic 
acid was added and finally when both were added 
aitnultancously. It is found that water and acetic acid 
produce the same lowering of the freezing j)oint when 
equal numbers of moles are added. This first experi¬ 
ment was not too conclusive, since the solubility of 
water is small in guaiacol. Three hundredths of a 
cubic centimeter of water was added to 50 cc of 
guaiacol. In the next experiment a large amount of 
acetic acid, 1 cc, was added to 50 cc of guaiacol, pn>- 
ducing a lowering of 2.49 degrees. Addition of water 
to this solution in 0.1 cc quantities gave only one fourth 
the lowering which one would have predicted from the 
number of moles added. In this experiment there is no 
difficulty from small solubility, as water is quite soluble 
in this solution. 

One may draw the conclusion from those experi¬ 
ments that the water and acetic acid arc associated 
in the guaiacol solution. The fact that the water pro¬ 
duces some lowering in the freezing point may indicate 
that the association is not complete or that acetic acid 
is associated by itself in guaiacol, and the addition of 
water increases the dissociation of double acetic acid 
molecules. 

An explanation for at least part of the anomalous 
diffusion of water in the experiment of Ostorhout and 
Murray may be as follows.' Water and acetic acid are 
asaooiaied in water solution. This attracts no atten¬ 
tion ordinarily, since the water is the solvent, but may 
be inferred from the fact that acetic acid, which exists 
asffi^^ted as double moleeules in the gas phase, exists 
asmngle molecules in water solution* The solute which 
is diffusing through the guaiacol is, therefore, this 
rather stable pair, which has been shown from Uie 
above freesing points to exist in the guaiacol aolutioii. 

4iffnmun of this pair is then a typical case of 
oao^qsia, except for the fact that the solvent is very 
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slightly soluble in the membrane and the solute does the 
diffusbg, from a region where its conoentrstion is 
high to one in which its concentration is low. 

This explanatioTi serves to amplify the explanation 
given by Osterhout and Murray, who say that the 
phenomenon is due to the fact that the ^'acid increases 
the solubility of water in the guaiacol phase," indi¬ 
cates the way in which this increased solubility is 
brought about, does away with the apparent violation 
of the laws of thermodynamics, and suggests possible 
limitations in the applications of this model to bio¬ 
logical phenomena. 

Hknhy E. Bkkt 

Univkrsity or Missouri 

NATION-WIDE JUNIOR SCIENCE CLUBS 

Thk scientific attitude and scientific investigation 
have their beginnings in the lower grades of our secon¬ 
dary schools. Evidence of this appears in the desire 
of juuior-high-sehool and high-school students to take 
part in scientific activities outside of regular school 
hours. The natural desire is to join a science club. 
Many of these science clubs are to-day well endowed 
in both leadership and facilities with which to work, 
so that they often make definite contributions to sci¬ 
ence, However, even before they finish their intro¬ 
ductory work in science, secondary Bchool students 
arc being called upon to realize the application of 
scientific principles to every-day events, and to under¬ 
stand the position which science plays in the develop¬ 
ment of modern society. 

During the past ten years, the American Institute 
of the City of New York has fostered the organiza¬ 
tion of its science clubs. This is a natural outgrowth 
of its efforts to relate science witli society since 1828. 
Now, under the name of the American Institute Sci¬ 
ence and Engineering Clubs, it announces the expan¬ 
sion of its science clubs on a nation-wide basis to co¬ 
ordinate the scientific pursuits of American youth. 

As a first step, the beat youth organizations in the 
country have endorsed the plans. Already, educators 
everywhere are agreed that science is a natural and 
practical medium by means of which to stimulate and 
guide the thinking of young people. On October 
twenty-first, an introductory announcement of the new 
organization was sent to educators and their institu¬ 
tions, scientists, engineers and youth leaders, suggest¬ 
ing that they be sponsors of the clubs. This announce¬ 
ment presented the reasons for forming science clubs 
and explained how the American Institute Science and 
Engineering Clubs could perform the function of 
organizing existing and future clubs into one unit. 
The institute will supply upon request from these 
sponsors authoritative bulletms on *'How to Organize 
a Science and Engineering Club,” “How to Organize 


a Soienee Congress,” “How to Equip a Science Tech- 
niques Shop” and “How to Interest a Commmdtj M 
Science Club Work.” ' 

As a unifying influence and also as a dealing house 
of science news for youth throughout the country, the 
American Institute will publish monthly its own sci¬ 
ence newspaper, called The Science Observer* This 
journal will carry columns devoted to club activities, 
youth research projects and up-to-date news in sci¬ 
ence. A pictorial section will be a feature of the 
publication. 

The present program of the institute clubs calls for 
its annual science congress on Decemlier 29, at which 
the well-known Christmas lectures will be preiiented. 

In March the annual science fair will be held in the 
American Museum of Natural History. To this come 
some of the most significant products of the scientific 
activities of the clubs and individual students. Four 
groups of exhibits designed to relate science with 
modem life are presented: Transportation, communi¬ 
cation, production and public welfare are each a class 
under the engineering group. Plants and animals, 
medicine and biochemistry, heredity and evolution form 
the biological sciences. In the third group, the phys¬ 
ical sciences, such as geology, astixmomy and pure 
physics and chemistry, are represented. Of great in¬ 
terest will be the leisure-time activities exhibits of the 
fourth group. Prizes to a total of $3,000 are awarded 
to scores of exhibits at tlie fair. 

Through the medium of traveling organizers, a 
speakers bureau and eventually short-wave radio, the 
work of the institute clubs will be organized as one 
national unit. Sponsors and other interested leaders 
may receive full information by writing to the Amer¬ 
ican Institute, 60 East 42nd St., New York City, 

C. A. PK0ERKR, Jll, 

OPPOSITION TO AN INTERNATIONAL 
CONGRESS OP PSYCHOLOGY IN 
VIENNA 

When the twelfth International Congress of Psy¬ 
chology, to be held in 1941, was awarded to Vienna, 
it was not supposed that within a few months Atistria 
was to be annexed to Nazi Germany. The Anschluss 
took place on March 11, 1938. The reaction among 
American psychologists was immediate and un- 
equivocal. 

Six weeks after the Anschluss of Austria there 
occurred the annual meeting of the Midwestern Pisy- 
chologioal Association at the University of Wiscon¬ 
sin on April 22. Resolutions were adopted after eon- 
slderable discussion urging the removal of the 1941 
congress away from Austria, because “Qemany is 
now governed by a Nazi dictatorship, whieb has sub¬ 
ordinated the integrity of scieaee and of sdentists io 
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a political creod^ wliich ha« eauaed the diamiasal of 
many soientiaU and scholars from their positions, 
ishich has caused the emigration of many of the na* 
tion’s outataDding scholars to other countries, and 
which has so injured German psychology that it no 
longer holds eminent position it once did,” and be¬ 
cause *'the attendance of the world’s psychologists at 
an International Congress in Vienna could be inter¬ 
preted at beat as a lack of opposition to, and at worst 
an endorsement of Nazi treatment of science and of 
scientists.”^ 

The Western Psychological Association, meeting at 
the University of Oregon on June 18, passed almost 
unanimously a resolution on the grounds that ^psy- 
chology in Germany is no longer scientifically repu¬ 
table.” The Rocky Mountain Branch of the American 
Psychological Association followed with a resolution 
passed unanimously at its annual meeting at the Uni¬ 
versity of Colorado on July 23, stating that “Austria 
is now ruled by a government whose philosophy is 
opposed to the free pursuit of science and whose treat¬ 
ment of many scientists has been uncivilized.” 

Three local psychological societies, in mail referenda 
of their merab^^rship, passed similar resolutions by 
majorities ranging from 89 per cent, to 100 per cent. 
The Chicago Psychological Club stated that “present- 
day conditions in Austria—restrictions on the freedom 
of teaching, speech, press and assembly; persecution 
of certain racial, religious and social groups; and 
stifling of the spirit of scientifle inquiry—render many 
psychologists unable and unwilling to attend a ... Con¬ 
gress of Psychology . . . scheduled to meet in Vienna. 
. . The Illinois Society of Consulting Psychologists 
requested that the congress “be convened in a location 
where every psychologist or guest, regardless of his 
ancestry, religious creed or political belief, may attend 
without fear of interference in his proper enjoyment 
of the Congress.” The Psychologists League of New 
York City charged that the annexation of Vienna by 
the Nazi Reich “hos produced in that city n. reign of 
terror . . . with the connivance of the new govern¬ 
mental regime, and has . . . introduced ... a situation 
that has long prevailed in Germany itself, where the 
free development of scientific psychology has been 
rendered impossible because, on the one hand, there has 
been official government support for patently unsound 
psyohologioal theories that flt the political ideology of 
the existing r%ime,. and, on the other hand, many 
individual pgycholqgists of recognized probity have 
been driven into exile because they were Jewish or 
partly Jewish in ancestry or because they hold liberal 
political views, and that it is unthinkable that the 
deqisipn to hold the Congress in Vienna could have 
been taben it had been known that such a condition 

iSee Sowca, d7: 479,1935. 


would prevail, since it is clearly impassible to have a 
true Congress of Psychology in a country that has 
driven into exile so many of the world’s foremost psy¬ 
chologists, of whose scientific achievements any coun¬ 
try might well be proud.” 

Daring September tlie American Psychological As¬ 
sociation, together with three affiliated psychological 
societies, held annual meetings at the Ohio State Uni¬ 
versity, The American Association for Applied Psy¬ 
chology, after receiving the council’s report that “the 
council accepts the view that the association should take 
no action on purely political grounds but recognized 
that scientific work (even when of the purest research 
character) may have political reverberations and that 
political changes may have momentous effects on both 
pure and applied science. The association can not 
ignore the destructive influence of Nazi politics on all 
science, including our own. For the International 
Congress to meet in Vienna would be to take political 
action—political action favorable to anti-seientific 
forces. Psychologists in America, relatively remote 
from Nazi influences, have the duty to take the lead 
in withdrawing the Congress from its Vienna meeting 
place,” passed unanimously the recommended resolu¬ 
tion requesting a change of meeting place from Vienna, 
since “conditions have become unfavorable to the hold¬ 
ing in that city of a scientific congress.” The Society 
for the Psychological Study of Social Issues passed 
imanimously a resolution declaring that “many dis¬ 
tinguished exiled psychologists would bo unable safely 
to re-enter Nazi territory even for attendance at a 
scientific meeting” and that the actions of the Fascist 
dictatorship “violate the highest ideals of science.” 
In the Psychometric Society, however, the council 
recommended that no action bo taken on the ground 
that this matter did not concern the objective of the 
society, which is the “development of psychology as 
a quantitative rational science.” A motion request¬ 
ing removal of the congress from Vienna was subse¬ 
quently laid on the table by a majority vote of the 
membership. 

In the American Psychological Association, compri¬ 
sing about 2,600 psychologists, the following resolution 
as recommended by the council was received with ap¬ 
plause by the membership and passed without dissent¬ 
ing vote: “Be it resolved that the American Psycho¬ 
logical Association request the Committee in charge of 
arrangements for the Xllth International Congress of 
Psychology to terminate, if it has not already done so, 
the tentative plan to hold this congress in Vienna in 
1041; and that it requests the committee to arrange for 
the congress in some country where the progress of 
psy^olqgy as a branch of science is not hindered by a 
government hostile to the tradition of free and unim¬ 
peded sohoiarship.” 
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Since the above-mentioned meetings of American 
psychologists it has been learned that the Council of 
the British Psychological Society has unanimously 
recommended the 1941 meeting of the congress be not 
held in Vienna* 

The International Committee is comprised of 69 
psychologists from all parts of the world. The ex¬ 
ecutive committee is as follows: Edouard Clapar^de, 


of the University of Geneva, 

Herbert $. Lan^id, of Prmoeton Univernty, 
tary; C. B. Myers, of the National Institute of 
trid Psychology, London, Henri Pieron, of the Um^ 
varsity of Paris, Mario Ponso, of Rome, E. Rubin, of 
the University of Copenhagen, and Emilio Mira, of 
Barcelona, member 0 , 
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RESPIRATION 

Adventures in Respiration. Modes of Asphyxiation 
and Methods of Resuscitation. By YANDEiiL Hen- 
wisKBON. The Williams and Wilkins Company, Bal¬ 
timore, Md. Pp. xi-H316, frontispiece, 15 figs, in 
text. June, 1938. $3.00. 

In 1905 Haldane and Priestley published a note¬ 
worthy i>apcr on lung ventilation, ending with the 
well-known conclusion that *Hhe regulation of the rate 
of alveolar ventilation in breathing depends, under 
normal conditions, exclusively on the CO^ pressure in 
the respiratory center.'’ These words had great weight 
with a young assistant professor of physiology in the 
Yale Medicul School who was teaching his students that 
respiration is chi^y controlled by the vagus nerves 
and is relatively little influenced by oxygen or CO 2 * 
The young man, YandcU Henderson, constituted him- 
Belf “as an active propagandist for the Haldane doc¬ 
trine, confident that the conception of CO, as a factor 
in the control of respiration must lead to a recognition 
of a similar part in the control of other functions as 
well, and particularly of the circulation." 

During the next 15 years numerous papers came 
from the author's laboratory dealing with shock, 
respiratory regulation of the CO, capacity of the 
blood and hemato-respiratory functions. In “Adven¬ 
tures in Respiration” some attention is paid to venous 
return in relation to muscle tonns, but the principal 
thesis of the book and of the investigations just men¬ 
tioned is that acapnia, or inadequate pulmonary venti¬ 
lation, “is a factor in the depression of vitality after 
anesthesia, surgical operations, physical injuries and 
severe illness." 

The 15-year campaign to win from fellow physiolo¬ 
gists approval of his thesis of acapnia by laboratory 
experiment and theoretical discussions failed. We novr 
know that in many respects Yandell Henderson was 
right and his critics wrong. In other respects, how¬ 
ever, he was wrong, and the proof of his error was 
in some instances so convincing that the experimental 
foundations of his thesis were shaken. 

At the end of the first campaign he shifted his attadc 
to a front on which ttiere had been but desultory firing* 
In 1909, before a distiuguiahed gath^ng at Johns 


Hopkins, he had stated that administering 5 per cent. 
CO, in air or oxygen benefited apneic anesthotiaed 
animals. He suggested that medicine might advan¬ 
tageously adopt such mixtures for treating anoxial 
acidosis and he proposed that manufacturers prepare 
mixtures in cylinders for this purpose. This proposal 
brought such a devastating criticism from a distin¬ 
guished professor of physiology in the audience that 
the speaker was left speoc'ihless; instead of a rebuttal, 
he offered good-humoredly to meet his critic outside. 

In beginning his sifcond 15-year campaign, Yandell 
Henderson decided to brush aside theoretical objec¬ 
tions and to return to the attack on this neglected 
front. Here he very skilfully achieved victory. “Ad¬ 
ventures in Respiration" records his success in per¬ 
suading surgeons to provide their anesthetiats with the 
COB-oxygen mixture, in teaching olinicians to use it in 
pneumonia, obstetricians in childbirth, and flrat-aid 
crews in resuscitation from carbon monoxide poison¬ 
ing. The most dramatic suct^ess achieved has been in 
the treatment of carbon monoxide poisoning. An 
essential element in this is the H.H. inhalator designed 
by the author during the war and developed by the 
Mine Safety Appliances Company. It is estimated 
that the administration of COg-oxygen mixtures by 
means of this device saves annually more than 10,000 
lives from catbon monoxide asphyxia in America 
alone. The treatment is also used abroad *, it is 
otBcially sanctioned by the Mines Department of the 
British govemmont* 

Although brought up a pfaysiolpgical ehmist, the 
author turns his back on biochemists. Their eurren^ 
accepted idea of acid-base balance adds to hk 
cutty, and ho finds a clear passage, “by steering em* 
trary to their directions. ... At oritie^ points their 
latitude and longitude are emmaous, and even 
points of the emnpass are reversed." While many 
find other intex^^retatione for his unhappy experiei^ 
in attempting to follow the sailing direetions ei^ : 
diemists, none will dispute the ekapient 
be has given to the vdse eonclusiofi of 
<fOver the oxyi^ supp^ of the body 4 
spreads 
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atomic physics 

An OmUne &f Aton^ Ph^gica, By 0. H« Black woon^ 
\ T. H, Osgood, A. B. Roark, W. N. 

St* PiDTSify 0* A. Scott, A. 0* Worthing; second 
^ition, pages ix -f 414, John Wiley and Sons, Inc., 
New York; Chapman and Hall, Ltd*, London, 1937. 
volozne, written by the members of the ph3^ica 
fttidf of the University of Pittsburgh, ia designed as a 
text-book for those students who have completed one 
of college physics and who, although desiring 
more knowledge of the subject, do not intend to ape- 
cialiae in it. The authors endeavor to acquaint the 
student with those branches of physics in which active 
progress is being made to-day, and to provide, at the 
same time, suihcicnt background to enable him to ap¬ 
preciate the signihcance of the more recent discoveries. 

After a discUBsion of the atomic nature of matter 
and clcMjtricity, black-body radiation and the photo¬ 
electric effect are described to show the atomic nature 
of radiation, Then follow chapters dealing with the 
structure of atoms and molecules and their spectra. 
In this section there is attempted a reconciliation, or 
rather fusion, of the wave-like and corpuscular proper¬ 
ties of matter and i-adiation by means of an introduc¬ 
tion to wave mechanics and a discussion of the uncer¬ 
tainty principle. Although there are a number of 
points which might be criticized in this section, the 
d^ree of sophistication adopted is consistent with the 
remainder of the book, and is a very useful one. 

There follow two chapters on nuclear physics, the 
first of which describes the natural radioactive elements 
and the properties of their radiations. The second 
chapter, which has been added in the second edition, 
contains an account of the discovery and properties 
of the neutron and the positive electron, the methods 
ot producing charged particles of high energy and a 
survey of the artificial tninsmutations effected with 
them. Unfortunately, the chapter was written too 
soon to include any diseoseion of the concept of a com¬ 
pound nucleus, and no hint is given as to the origin of 
nuclear forces. IncludtKl also in this chapter are about 
twenty pages devoted to cosmic radiation. Here again 
the fact that the text antedates the discovery of heavy 
^^rons somewhat mars the usefulness of the section. 

The book is concluded by chapters on the theory 
of relativity and a long and very interesting survey 
of oatroph^ies. It is regrettable that physicists as a 
do mo^ attention to this important and 

field.. The fusion of it in this book is to be 
0^ A surprisingly large amount of 

this volttme in a simple and 
manner. atyle is remarkably tmi- 
»authors edlaborating. 

serve the most tiseful function for 

", C., G. MoNWOlClcaY 


THB MATHEMATICAL THEORY OP 
ELECTRICITY 

Leoturea on the Mathematiced Theory of Electricity. 

By F. B. PiDDUCK. Oxford, The Clarendon Press,j>! 

1937. viii +110 pp. $3.25, 

This book is a series of fragmentary notes of a 
course of lectures which were themselves designed to 
supplement systematic reading by tlie student. It was 
evidently the autlioris chief aim to present in these lec¬ 
tures examples illustrating the application of certain ^ 
formulae and methods of the theory to the solution of 
specific problems. Thus such problems as electrostatic 
shielding by plane and cylindrical grids, the space 
charge effect in thermionic vacuum tubes, the Aston 
mass spectrograph, the triod oscillator and the propa¬ 
gation of elootromagneUe waves along wires are treated 
in adequate detail. 

The book is of secondary value to an institutional 

reference library and may contain suggestive material 

useful to a teacher of the Rubjeci. ^ 

'' S. L. QuiMbt 

Columbia UNiVEamrrr 


STUDIES ON PTERIDOPHYTES 


Manual of Pteridology. Edited by Fe. Vkrdoorn. 

640 pp., with 121 figures. Martin us Nijhoff, The 

Hague, 1938, Price, 24 guilders. 

Accobbing to its editor, “This book is primarily, but 
by no means exclusively, designed for the taxonomist 
who is anxious to improve his methods and broaden his 
outlook. At the same time it offers to the general 
botanist working on the Pteridophytes the niwessary 
fundamental facte about the group, and a survey of 
the chief results of lines of investigation related to 
his own. . . . This manual is not, and never could he, 
an exhaustive monograph, it ia ratlier a collection of 
essays. The editor has always urged his contributors 
to give more space to new ideas than to an academic 
summary of established knowledge. . . 

The Vrork comprises 23 chapters, covering a wide 
range of topics, some in English and some in German, 
written by the leading authorities on Pteridophytes. 
These essays furnish valuable summaries of the litera¬ 
ture and discussions of the present state of our knowl¬ 
edge in the respective fields. Controversial subjects 
like the nature of the base of hoetea^^ the tactic move¬ 
ments of spermatozoids and the phylogenetic relations 
bettVeen Bryopbytes and Pteridophytes receive full 
and fair trealanent. Especially noteworthy is a new 
olassifieation of the Filidnae put forward by Chris- 
tensim, on the basis of recent work on morphology. 

Bditihg has been carefully done, and few misprints 
have escaped correction. Ample illustrations are in- 
cludedi And the printing and binding of the book are 
of h%h quality, Evety institution where botanical 
resefur# ia carried an will need a copy in its library. 
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SPECIAL 

VENEZUELAN EQUINE ENCEPHALO¬ 
MYELITIS 

As is well known, severe epidemics of equine en¬ 
cephalomyelitis have occurred this year in Canada and 
the United States. A similar disease has now broken 
out in northern South America. Through the courtesy 
of the Ministry of Agriculture of the Venezuelan gov¬ 
ernment and of I)r. Gunnar Tryde, of Caracas, we have 
received portions of brains of animals dying of this 
disease. 

Virus has been recovered from these brains and pre¬ 
liminary observations have been made on the disease 
it produces in guinea pigs, mice and chicken embryos. 
The symptoins resemble those of Eastern encephalo¬ 
myelitis, Nevertheless, it is clear that this virus is 
significantly different from either of the known Amer¬ 
ican strains. Guinea pigs receiving it intraocrebrally 
show first signs of paralysis after about 48 hours; they 
died in from three to five days. In young mice the 
disease follows a similar course. Guinea pigs can be 
infected by subcutaneous inoculation. Virus dropped 
onto the chorio-allantoic membrane of a developing 
chick embryo rapidly infects the entire embryo, which 
dies within a day. Brains of guinea pigs moribund 
with the Venezuela disease axe especially rich in virus. 
Four that we have titrated have all been infectious for 
mice in a dilution of 10“^. This indicates a virus con¬ 
centration 10 to 100 times greater than that usually 
found in Eastern diseased brains. Several embryo-cul¬ 
tured virus preparations have had dilution end-points 
of lO*-®. They thus have contained about the same 
amount of virus as Western strain diseased embryos; 
Eastern strain embryos are ordinarily more infectious. 

It has been shown^ that formalinized virus vaccines 
will give solid immunity against corresponding forms 
of encephalomyelitis. We have made similar vaccines 
with Venezuela virus. All guinea pigs thus far vac¬ 
cinated with them have successfully withstood the in¬ 
tracerebral injection of massive doses of Venezuelan 
virus. 

Cross-protection tests have been made involving 
Venezuelan disease on the one hand and Western and 
Eastern encephalomyelitis on the other. Western 
strain vaccinated guinea pigs injected with Venezuelan 
virus have all succumbed with no evidence of protec¬ 
tion. Eastern immune pigs diseased with Venezuelan 
virus have also all died, though in many instances a day 
or so later than unvaccinated controls. In a third ex¬ 
periment two groups of animals protected with the 

1M. S. Shahan and L. T. Qiltner, Jour. Am, Vet Ued. 
Assoc., 84: 9S8, 1934; P. K. OUtsky and H, E. Cox, Jour, 
Msep. Med,, 63: 745, 1936; J. W, Beard, H. Finkelst^n, 
W. C. Sealy and R. W. G. Wyckoff, Sciknce, 87 1 89 and 
490, 1938; 0. E. Bock and E. W. G. Wyckoff, Bcibnce, 
88: 264, 1938; A, Eichhorn and K. W. G^ Wyckoff, Jour, 
Am, Vet, Med, Assoc,, 46: 286, 1938. 
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Venezuelan vaccine were given 10 to 100 m.Ld. of 
Eastern strain virus. They all died of encephalo¬ 
myelitis, but those injected with the smaller dose out¬ 
lived their controls. 

These results demonstrate that our Venezuelan strain 
of encephalomyelitis is immimologically different from 
the familiar Eastern and Western forms of this dis¬ 
ease. Though they are as yet insufficient to settle 
the question, they suggest that a remote relationship 
may exist between the Eastern and Venezuelan strains. 
No comparisons have been possible with the viruses of 
Boma’s disease or of Russiaii encephalomyelitis. 
Work with the Venezuelan disease is being continuedl 

C. E. Beck 

Ralph W. G. Wyckoff 

Leoerlz Lahokatories, 

Pearl Eiver, N. Y. 

THE PROTECTIVE EFFECT OF SULFANIL¬ 
AMIDE IN MICE AGAINST GONO¬ 
COCCAL “TOXIN” 

SiKCE sulfanilamide was first introduced for the 
treatment of gonococcal infections, we have been inter¬ 
ested in the possibility that the favorable action of the 
drug might be concerned witli the “toxin” of ilie gono¬ 
coccus. Although the bactericidal effect of sulfanil¬ 
amide in vitro has previously been demonstrated,^'* 
we have recently obtained an tn vitro inactivation of 
gonococcal “toxin” with the compound.* Clinical data 
indicate that factors other than a direct effect of the 
drug on the gonococcus may contribute to its thera¬ 
peutic efficacy. Thus, it is well known that certain 
patients recover with a minimal concentration of the 
drug in the tissues, while others fail to be cured when 
a high concentration is present. On the other hand, 
it has been frequently observed that the gonococcus is 
still present in infected areas after the symptoms have 
subsided subsequent to treatment with sulfanilamide. 
These facts point to an interaction of sulfanilamide 
with a gonococcal “toxin.” Although some doubt has 
prevailed as to the existence of a substance which can 
rightly be termed a “toxin,” our studies substantiate 
the findings of earlier investigators,**® whose work 
indicates that a ^‘toxin” is formed by the gonooooeos. 

By employing a technique similar to that described 
by Clark, Ferry and Steele* for the production of 
gonococcal “toxin,” vrhole cultures, filtrates and super- 
nates were prepared from several strains of the 

^ H. F. Wengatz, E. A. Book and 0, M. Oaxpenteri Jtntr, 
0/Boo^ 36: 36, 1938. 

8 A. dchn, Am, Jour, BypK, Genorr, aUd Ven* DismseSt 
22; 1, 1938. 

» C. M. Carpenter, G. U. Barbour and L, Hawley, 
Jour, of Baet,, 30: 280, 1938. 

J. DeOhristmas, Ann, 4e VInst,, Pasteur, II: 802, IWT* 

fi L. T* Claris, N. 8 . Ferry and H. Steele, Jout, ^ 
mumlogy, 21: 288, lOSL 
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goncMoccuB which were fatal for miee in large dosee, 
Beeanse of the instability of these materials^ the prepa- 
.rations were lyophilised by means of a Flosdorf-Mndd 
apparatus.* This procedure not only stabilized, but 
also eonoeutrated the preparations, which were complex 
mixtures of metabolic products and autolysed cells. A 
Wgenerated lyophilized ascitic fluid broth culture of 
fliie gonococcus, containing no viable organisms, was 
employed in our studies. It is this type of prepara¬ 
tion to which we give the name ^'toxin.*' 

‘ Although ascitic fluid broth cultures of several of 
our strains of the gonococcus killed miee, the results 
reported herewith concern only one particular strain, 
the “Le D.” This strain was isolated during March, 
1937, from the knee-joint of a patient with gonococcal 
arthritis. 

After determining that the intraperitoneal injection 
of 0.2 cc of the regenerated lyophilized “toxin” killed 
mice (20 to 30 gm) consistently, a study was made of 
the relative toxioities and therapeutic values of various 
preparations of sulfanilamide. A 2 per cent, solution 
of the compound in 0.85 per cent. NaCl solution was 
found to be most satisfactory for our purposes. The 
sulfanilamide was administered intraperitoneally in 
two doses, one of 10 mg immediately after the injection 
of the “toxin” and a second of 20 mg 6 hours later. 

After inoculation, the control mice usually died 
within 18 hours; a few lived longer than 24 hours. 
The coat became rough; the mice were listless and re¬ 
mained in a crouched position until death. Generally, 
diarrhoeae developed shortly after inoculation and the 
temperature became subnormal. The eyelids were 
often stuck together with a mucopurulent exudate. 

The miee treated with sulfanilamide became cyanotic, 
ataxic or spastic and markedly opisthotonic. The reac¬ 
tions from the drug subsided in less than an hour, after 
which time the mice presented, to a lesser degree, some 

TABLE 1 

THR THRftAVBUTlC EFFIBCT OF SULrANII^MIOIQ IN MlC® 
INOCDLATBD WITH OONOCOCCAL *'ToX1N'' 


No. (if Treated 
Oroap mica In———- 
Jected No. Died 


Untreated 


No. Died 


i:: 

in 

10 

0 

5 

6 


15 

10 

0 

5 

5 


8 .. 

13 

9 

§ 

4 

4 

. 

1 ;; 

16 

10 

6 

6 


8 

5 

0 

0 

3 


6 .. 

60 

SO 

4 

10 

10 



Total . 127 84 4(4.3 percent) 33 33<100 percent) 


Per cent, 
protected 

Rumnukrv J Mlc« With Sulfanilamide , 85.7 

Burnmary ^ iflthout salfatUlomide 0 


Standard 

error 

± 2.1 


^Besaits obtained with intra] 
of sulfanilamir 

W; 


iained with intraperltoneai doses of lo and 20 me 
itde administered Immediately and 6 hours, respec- 

____ the intraperltoneai Injection of 0.2 cc of lyopbl- 

[tseO and regenerated cohococcai ^xln" <*^Le D" strain). 


• Moadorf and S. Mudd, Jtmr. Immunoloffif, 28: 

m,im. 


of the symptoms observed in the controls. When the 
drug became effective, the treated mice improved grad¬ 
ually, the majority recovering within 48 hours. 

The results obtained by averaging 6 tests arc givetf 
in Table 1. Six groups of mice were used in this 
particular study, the number of mice per group Vary¬ 
ing from 8 to 60. The total number was 127, of which 
33 were controls. All the controls died within 24 hours. 
Only 4, or 4.3 per cent., of 94 treated mice failed to be 
protected. Of these, 2 lived for 4 days after treatment.'' 

In summary, gonococcal “toxin” (a term used to 
describe the regenerated lyophilized ascitic fluid broth 
culture of the gonococcus, containing no viable cells, 
used in the present studies), which killed mice follow¬ 
ing its intra peritoneal injection, was produced from 
several strains of Nehseriu gonorrhoeas* In the pres¬ 
ent report the results with one strain only, the “Le D,” 
are described. 

Mice injected with lethal amounts of the gonococcal 
“toxin” were protected from death by the administra¬ 
tion of adequate therapeutic doses of sulfanilamide. 

C. M. Cabpenteb 
P. L. Hawley 
G. M. Babbour 

University or Rochester 
School or Meuicine and Dentistry 

THE FEASIBILITY OF PRESERVING 
NEOPLASTIC CELLS IN THE 
FROZEN STATEi 

Studies on the resistance of single-celled or small 
multicellular animals and plants to extreme cold are 
reviewed by Hoilbrunn,* who points out that survival 
after freezing may be due to factors which inhibit ice 
crystal formation. Ice crystals injure the cell both 
mechanically and by withdrawing water from the 
protoplasm. It is generally believed that slow freez¬ 
ing is associated with the formation of large crystals 
arid is more injurious than rapid freezing, 

ISxperiinenta on the resistance of the more labile 
neoplastic cells of mammals to freezing have yielded 
different results in the hands of different investigators. 
Carcinoma cells have been kept alive by Ehrlich® for 
two years at - 8® C. This temperature docs not com¬ 
pletely solidify the tissue. Ehrlich has also found 
that the growth of carcinoma cells is retained after 
exposure to -30® C. for 48 hours. Michaelis* has 
sueeessfuJIy transplanted Jensen^s tumor after it had 
been exposed to liquid air for a half hour. His obser- 

1 These investigations have been supported by the Inter¬ 
national Cancer Research Foundation, the Lady Tata 
Memorial Trust and a Fund for the Study of Leukemia. 

aL. V. Heilbruim, ‘'An Outline of General Physiol¬ 
ogy,'*! Philadelphia and London, W. B. Saunders Ck»m- 
pany, 1937. 

« P. Ehrlich, ZHtschr, f* Erebs/., 5: 66, 1907, 

A L. Mieha^, Med* Klin., 5: 204, 1806. 




vafcions have been eanfirmed hy Moore and Walkiir* 
and Gaylord.* Little consideration has been giv^ to 
the . rate of freWng or thawing, and the tissues have 
not been kept in the frozen state for long periods. 

We have observed recently^ that slow freezing is 
less injurious to neoplastic cells than is rapid freezing, 
and cells that were destroyed by rapid freezing sur¬ 
vived slow freezing. At the time those obstirvations 
were made, the authors were not aware of the similar 
results obtained by Rahn*^ with rotifers, nematodes and 
tardigrades. Kahn ha.s found that these animals, in 
the active state, survived slow cooling to '-253"’ C. but 
were killed when frozen rapidly. 

The rate of deterioration of neoplastic cells in the 
frozen state is very slow, and the results shown in 
Table T indicate that they can be stored for long 
periods at - 70^ C. 

TABLE I 

Resclth ok Inoculations ojt Pbokhn and Thawkd Mouse 
NnoDLABMS 


on 


length 

of tune Route of 
k^t at injection 


No, of 
mice 


inocu¬ 

lated 


Aver- 
Aver- age 
age lenfKb 
incu- of life 
ballon after 
neriod Inocu¬ 
lation 


Lymphoid 

(days) 

8 

H.C. 

6 

0 


leukemia 

86 

«.C, 

*j 

4 

2 

13 

18 

(Strain Akf 6) 

147 

H.C, 

4 

13 

17 

440 


4 

4 

16 

25 

Myelocytic 

leukemia 

20 

99 

S.C. 

H.C, 

7 

6 

6 

5 

19 

17 

42 

58 

(Strain Ar 117) 

281 

l.V„KC. 

« 

6 

9 

66 

440 

S.C. 

2 

2 

18 


Chloroleukemia 

6 

hv. 

4 

t 

24 

42 

(Strain Sib 351) 

447 

l.V.jH.C. 

5 

0 



13 

i-v. 

4 

1 

21 

36 


94 

J.v. 

5 

0 




1 


5 

4 

14 

25 

Monocytic 

2 

H.C. 

4 

4 

14 

23 

leukemia 

52 

H.C. 

4 

3 

13 

20 

(Strain 82) 

337 

l.V.,S,f. 

3 

2 

10 

20 

430 

1,V.,8.C. 

4 

3 

16 

26 

Sarcoma 

1 

K.C, 

4 

4 

13 

56 

(Strain 8,3172) 

151 

B.C, 

4 

4 

13 

61 

448 

S.C, 

4 

4 

13 

70 

Carcinoma 

2 

S.C. 

4 

4 

14 

03 

(Strain Afb 601) 

98 

H.C. 

4 

4 

17 

75 


Abbreviations used in the table: s.c. = subcutaneously; 
i.v. = intravenously. 

Technio: The tissue to be frozen was removed immedi¬ 
ately after the animals were killed and was placed in a 
Petri dish on a chilled ice plate. It was minced with 
scissors in the presence of a small amount of Tyrodeos 
solution. The minced tissue was distributed in small test- 
tubes (9x75 mm), approximately 0.5 ce In each, and the 
tubes were scaled with a blast lamp. The sealed tubes 
wore immersed in alcohol at 0° C. and small pieces of 
solid C» wore drop^ied in the alcohol at such a rate that 
the temperature dropped from 0® C. to -70® C. during 

1908 ^ ^ Moore and C. E. Walker, Lancet, 174: 226, 

e H. H. Gaylord, Jour, Infect, Dia,, 5: 44d, 1906. 

’ 0. Brcedis, W. Barnes, and J. Furth, Proe, 8oc. 

Biol and Ued„ S6^ 220, 1937. 

^Bahn, quet^ by H^lbrunn.s 


bac The froaon ttana waa 

tmdeir alcohol In a themes bottle contaiaiog 

large pieces of solid 00a* The tissues to be injected "were 
thawed rapidly by shaking the tube in water at 37® 0! 
This was found to be less injurious to the tissue than slow 
thawing. 

Epithelium of chicken trachea was preserved in tihe 
frozen state in a similar manner. Many cilia wore 
actively motile after 2, 16 and 327 days. 

All strains of nooplasms tested could be preserved 
without difficulty except for the myeloid cells of a 
transmissible chloroleukemia (Strain Sib 351), but 
these, too, were found to resist freezing when large 
fragments of spleen, with no Tynode’s solution, were 
frozen. 

The possibility that transmission by frozen cells is 
due to a virus present in the csells is very unlikely.'^ 
The results of an exi>criment suggested by W. A. 
Barnes are noteworthy in this connection. Cells irra¬ 
diated while in the frozen state at - 70° C. with 4000 r 
of x-ray were completely inactivated. This dose of 
x-ray does not injure viruses at room temperature, 
and it is not likely to injure them at - 70° C. 

Summary: AH neoplastic ocHs so far tested could 
be preservwl by freezing, and the virulence of those 
tested after a year at - 70° C. had not altered. 

C* Breedia 
J. Furth 

Bepabtmkwt of Pathology, 

COBNELL UnIVKBSITY MkOTCAL OOLLEGID, 

New York, N. Y. 
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THE NEED OF INSULAR EXPLORATION AS 
ILLUSTRATED BY BIRDS* 

By ROBERT CUSHMAN MURPHY 

AMERICAN MUSEUM OF NATURAL HISTORY 


I 

If the track of every civilized inquiring traveler 
oouJd be accurately plotted on a globe, there is little 
doubt that all but a few small portions would become 
entirely black, duo to the crossing and merging of the 
countless lines. This would apply to nearly the whole 
of the ocean as well as to the lesser area of continents 
and islands. In short, modem man has seen his world 
and has mapped with extraordinary faithfulness some* 
what more than three quarters of it. The “unknown,” 
in the geographic sense, has become exceedingly re¬ 
stricted. On the other hand, the littie known still looms 
jhiwmgly large. I^he fact that the scope of knowledge 

V i An address d^ivsred before Science Section of the 
Assoeiaticii of Mnsoums at the Aeademy of 
JVatur^l Sdenees of Philadelphia, May 20, 1988* 


is so vast and human interest so diversified means that 
only a few centers of ripe culture liave been studied in 
any large proportion of the aspects that man’s curiosity 
makes possible. The great bulk of travelers add much 
to their own store of information and enjoyment; they 
may also exert a cumulative influence in the field of 
international relations. Few of them, however, can be 
expected to add new accretions to the sum of exact 
knowledge. 

When a well-informed layman begins to acquaint 
himself with the biological material in a great museum, 
he is likely to conclude that the fauna of the world has 
been rather thoroughly collected, preserved, classified 
and filed, or in other words that the strictly pioneering 
part of ^e task of getting acquainted with the earth^a 
iilhabitantB has been finished. For a few groups be- 
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longmg to limited rc^onfi, hticIl as the game mammals 
A£^su gw^ZAAdg, the l^ds of the British Isles 
£ &S fresh-water fishes of the United States, this may 
be substantially true. But with reference to veiy many 
other jgroQps of living organisms, throughout expanses 
of the continents and oceans alike, the surface has not 
yet been even deeply scratched. Confining my own 
remarks to such a conspicuous and relatively well- 
known class of vertebrates as the birds, I am going to 
attempt to indicate the rich field for fundamental 
zoological investigation that still lies before museum 
men at islands scattered throughout the seven seas and 
their respective gulfs and bights. The opportunity ap¬ 
plies scarcely less, indeed, to numberless small islets on 
tlie continental shelves, perhaps within sight of main¬ 
land shores, tlian to remote oceanic dots and archipela¬ 
goes lying at distances of hundreds of miles from the 
nearest extensive seacoast. 

“The proof of the pudding is in the eating,” In 
1920 ray own institution began a series of ornithologi¬ 
cal investigations in the Pacific, known collectively as 
the Whitney South Sea Expedition. For a decade or 
longer the schooner France was maintained as a base 
of operations. Before the craft was disposed of, and 
ever sincse tliat time, numerous less elaborately organ¬ 
ized projects have been carried on continuously. The 
field of operations has extended from eastern Polynesia 
westward to New Zealand, New Guinea and its outliers 
and Micronesia. Let us consider briefly some of the 
scientific discoveries made in a region which had already 
been traversed by countless expeditions and visited by 
scores or hundreds of naturalists representing many 
nationalities since the birth of the modem age of 
scientific inquiry shortly after the middle of the 
eighteenth century. We shall draw our conclusions 
entirely from results which have thus far been pub¬ 
lished.® 


The ornithological repewts by six authorities, the 
majority of which are from the pen of my colleague, 
Dr, Ernst Mayr, reveal that up to May, 1938, 12 new 
genera and 196 new species and subspecies of birds 
have been described from the Whitney South Sea col¬ 
lections. This number is not unlikely to be doubled 
during the next few years, but no less important than 
the disclosing of hitherto unknown animals is the inter¬ 
pretative use to which they have been put. Among 
problems illuminated by the Whitney expedition, the 
following are some of those discussed in the publica¬ 
tions cited: 


Biogeographlc phanonieita of variation, latludiag time 
exempUIjriug Bergmaim's rt4ey i.e., iucirease 6f Mae amom 
closely related birds in direct ratio with higher laUtadlaal ^ 
range; apparent eVolutionaTy sequences as correlated with 
the distances between islands, the direction and force of 
prevailing winds, and other influences that bear upon 
obvious probabilities of dispersal and survival; the phe¬ 
nomenon of ''swamping*' or the breeding out of ineipient 
races because of the ease and consequent freqtieney of 
repeated incursions from the populations of other island 
stations; detailed information on seasonal equatorward 
migration of certain south-temperate insnlar birds; dla^ 
tribution through primitive human agency; hetorogynism, 
or the condition in which the diagnostic characters of 
species and races are exemplified chiefly or exclusively 
among females; other aspects of sexual dimorphiam, in¬ 
cluding evolutionary revorsal in its expression; physiology 
and genetics of plumage pattern in so far as conditions 
found in nature can be extrapolated from the data of ex¬ 
perimental studies; marked disproportion in the normal 
relative numbers of the sexes; parallel evolutionary trends 
exemplified among the races of two or more spocles within 
a common genus. 

II 

“Case histories” offer, no doubt, the best basis for 
intellig^ible disousaioii. From a wealth of examples 
that are wide-spread in the Pacific—*and, for that mat¬ 
ter, at islands in other oceans—1 shall choose certain 
warblers (Sylviidae) and flycatchers (Muscioapidae), 
endemic at the Marquesas Islands. Of the fifteen 
forms within these two families which inhabit all but 
one of the islands cf>mprismg the archipelago, twdve 
were made known to science by the Whitney expedi¬ 
tion.® 

Both of these groups of birds belong to widely dis¬ 
tributed Old World families. The Marquesaa Imve 
apparently derived their terrestrial biota, including the 
native human stock, from the southwest; warblers and 
fiyoatebers of the seme or nearly related species still 
inhabit the Society and Tuamotu islands to southward. 
The subsidiary question as to the times, manner and 
order in which the birds first occupied nine of the ten 
islands in the rather remote Marquesas archipdiigo is 
more open to conjecture. However, the whde diaia 
lies approximately along the axis of the steady soutfa* 
east trade wind, and there are ntnnflrous indioatifms 
that taxonomic interrelationship is largely in aeoaitd 
with the theoretieal chances of island-to-kland tntna- 
fer.* 

The warblers of the Marquesas are rather cloii^ 


» The data are recorded in the introduction and assem¬ 
bled papers of a volume entitled "Birds Collected During 
the Whitney South Soa Expedition, I-XXV" (articles 
from the American M%uteum NovitateSj 1924-3S}, pub- 
Hshed by the American Museum of Natural Histoiy, 
November 6,1933; also in additioual numbers of the same 
30^1 (Whitney Expedition reports XXVl-XXXVII), 


a Them birda and mrteki rdated fonna hhre beoh da- 
aerlbed and dUemaad br 3<uiphr nnd Matbirin, 

Mm. Novit., N®. 887, 1988, pp. 1-18. 

*lti tUa ennaaetion, IbiTT haa fonitd lOnt Jtanindl. / 
Island, an isolated ttendMr of titn ^riouon 
direetitm of tbo pravaUing n^da add tha 
,Baigl|bbilRg arblMiMimm* am' dnaito'ddi|8Ui|ped 
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ino ibft Eumiaii a&d Aurtnediaa reed'^mrbl^rs 
(A^eej^ciZttA). Tk^ are of the saine species, in my 
^of^KUon^ Efl the warblers of the Society Islands {Cono- 
pQ^roa caffra)^ whieh lie roughly 600 geographic miles 
distant. Nine of the ten islands of the Marquesas are 
inhabited by these birds, and only two of the islands, 
namely, Hivaoa and Tahuata, which arc very close 
together, share the same geographic race. Each of 
seven other islands has its own endemic subspecies, 
differing in size, hue or both from all the warblers of 
the neighboring islands. In one instance, two islands 
only a little more than three mijos apart (Eiao and 
Hatutu) are occupied by faintly separate races, illus¬ 
trating a fact which zoologists have been unduly slow 
to recognize, i.e., that birds do not always undertake 
what their wings might moke readily possible but that, 
on the contrary, slight barriers may demarcate for 
indefinite periods the ranges of closely related forms. 
Furthermore, it should be observed here that all these 
Marquesan warblers have exceptionally loose and fiufty 
plumage, quite unlike the feathering of the active, 
migratory recd-warblers of Europe. In any event, in¬ 
cipient differentiation is under way between the resi¬ 
dent birds of Eiao and Hatutu; as to how much the 
process may have been inhibited by ‘^swamping*^ or 
casual interchange of birds-from island to island with 
consequent back-crossing and leveling, we can not even 


Neithm* have we any means of knowing whether tfie 
warblers of Eiao and Hatutu would still be fertile 
iniar ae if they were brought together, but throughout 
the archipelago there is a clear correlation, as I have 
already hinted, between the taxonomic weight of sev¬ 



eral subspecies and the extent of spatial isolation. For 
example, the warbler inhabiting Motape Island, which 
is only ten miles from Hivaoa, is a “weak*' subspecies, 
whereas the warbler of Fatuhiva, an island twenty-five' 
miles from its nearest neighbor and “up wind’' from 
the other islands, is the “strongest” or most highly 
distinctive race of the whole archipelago. 

In Fig. 11 have allowed the mere subspecific names 
to stand for the eight warblers, because the birds are of 
such relativdy uniform aspect except as regards the 
extremes in size that they do not lend themselves well 
to diagrammatic reprosontation. The three doable¬ 
headed arrows connecting islands or groups of islands 
indicate general resemblance or apparent relationship 
l>etween subspecies, but systematic similarity is not 
necessarily the same as genetic heritage and no such 
sequential origin as might be suggested by the arrows 
can be accepted as established. 

The eight Marquesan warblers, when tom from their 
scattered islands and laid side by side as specimens in 
a museum tray, comprise a close approximation of 
what is termed continuous variation. We can all but 
see inteigradatiou, despite the insular setting. Cer¬ 
tainly not one of the races is a notable “saltant,” as 
compared with every other. The slight but constant 
differences are undoubtedly mutational and, needless 
to say, they have no conceivable causative relation to 
the environment. Nevertheless, the several island 
ranges are of neoesaity completely discontinuous. The 
dead birds lend no clue to a genetic interpretation of 
their characteristics, but surely we have no sound 
reason for assuming that the blood kinship of these* 
forms is any closer, or their age as taxonomic entities 
neoessarily any less, than that of the far more strik¬ 
ingly different flycatchers which occupy all but one 
of these same islands. If, as Dobzhonsky writes, 
evolution is a modification of genetic equilibrium, and 
if mutations are the discontinuous steps in the con¬ 
tinuous process of species formation, then the “mioro- 
goographio” differences among the warblers are due to 
different relative gene frequencies which, in such small 
and discrete populations, would be expected to fluc¬ 
tuate over a wide range of values.® 

Tunung now to the flycatchers (Pomarco), the 
diagrams in Fig. 2 stand for the seven Marquesan 
forms. Their distribution parallels that of the warb¬ 
lers, except that no flycatcher inhabits the northern¬ 
most island (Hatutu). Once again we find that the 
adjacent land areas of Hivaoa and Tahuata share the 
same form; that Motane has only a “weak” subspeciesi 
closely resembling that of Hivaoa; that Fatuhiva in 
thm instance also harbors the “strongest” and most 
dirijhkive of all these congeneric birds. In short, evi¬ 
dent; for the isolation-speeiation ratio accumulates. 

stiscdoriiti 1>()hriuia8ky, *^Q^ctie» and the Oris^ of 
Sp^,' ^p. ISO, 1637. 
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The flycatchers, because of their marked differences 
in visible characters, have been described as three spe¬ 
cies, all endemic at the Marquesas, but they obviously 
comprise a single rormenkxeis. Solid lines in the 
figure enclose the islands or groups of islands which 
are the homes of each species, broken lines those of 
each subspecies, the names of which may be identified 
from the numbers, as follows; (1) Fomarea mendozae 
^mendozae; (2) Pomarm mmdozae motanensis; (3) 
Pomarea tnendozae mira; (4) Powar^a mendozae 
nukuhivae; (5) Pomarea iphis ipkia; (6) Pomarea 
iphia fluxa; (7) Pomarea whitneyL 

In the diagrams of plumage pattern, white repre¬ 
sents white, black is black, and ruled lines denote 
brown. Tn mature birds of one or the other sex among 
the seven forms there are therefore instances of an 
aJl-brown pattern, of a contrasting black-and-white 
pattern and of a saturated or all-black pattern. Minor 
variations include black streaks in the white areas of 
males belonging to tiie species iphis (5 and 6), and a 
brown wash on the breast of females in two races of 
the species mendozae (1 and 2). The group as a 
whole indicates a type of evolution which can hardly 
be thought of as slow, progressive and continuous. 
Most emphatically these flycatchers exemplify ex¬ 
treme discontinuity, in sharp contrast with the forms 
of Conopoderas. 

Reduced to simplest terms, we find the following 
combinations of patterns among adult birds from north 
to south; P. iphis: brown or paedogonetic females, 
pied males; P. mendozae: pied females, black males; 
P. whiineyi: black males and females. 


VoL. M, 

The sexes in whitnoyi are indistinguishable. The 
species mendozae, of which there are four races, is 
heterogynous in that the subspeoifio characters appear 
only in females, the males of all being practically in¬ 
distinguishable. As between the two species mendozae 
and iphis, there has been a partial reversal of secon¬ 
dary sexual characters, the females of the first of these 
exhibiting a pattern which pertains exclusively to 
males in the second. Finally, females of the species 
iphia have retained the youthful type of plumage worn 
by actually immature birds in every one of the seven 
Marqueami flycatchers, and which, it is not unreason¬ 
able to suppose, may typify the primitive or ancestral 
pattern of the whole assemblage. 

Here, then, is something to bite upon, something to 
serve as a basis for logical interpretation. Within a 
single closely related group of animals **in the open,” 
we And cook-feathered hens, hen-feathered cocks and 
immature-feathered hens! 

All secondary sexual characters are either sex-linked 
or sex-limited, that is, the determinant gene lies either 
in the sex chromosome or in an autosome. In the latter 
oireumstanee the gene can express itself only in male 
or female **soil,” as the case may be. Sex-Umited 
characters are a natural result of cbemioal distinctions 
between the sexes. The*effects of genes should be 
expected to differ in accordance with the different 
metabolic rates of male and female, 

Thus the variation among these several flycatdiers 
is capable of interpretation in either of two ways, one 
of which involves sex-linked mutations and the other 
hormonal control. The latter is more probable, judg¬ 
ing by general experimental evidence from birds, but 
the alternative explanation can not be wholly ruled 
out as a hypothesis. In females of the species Pomarea 
mendozae, for example, the pied pattern may be either 
sex-linked in the W chromosome or sex-limited in an 
autosome. In males of this species the melanistie or 
saturated pattern may be determined by the Z chromo¬ 
some and can appear only when two Z’s are paired, 
for among birds, so far as known, it is the male which 
is homozygous for sex. In the case of Pomarea 
neyi we need assume only a familiar type of mutation 
which makes it possible for the melanistie character 
to appear when a single Z chromosome is present. We 
thus arrive at WZ 9 and ZZ 8 , both black. The con*^ 
dition illustrated by Pomarea iphis might be explaiike^ 
by the crossing over of a female eharoctor to a male 
chromosome. 

If, on the other hand, pattern determination amohg 
the Marquesan flycatchers is similar to that in poul¬ 
try, znale fealhering represents the normal apeeiea 
plumage, while the female plumage is l3ke result ei 
inhibitory hormones* The basic conation ii%ht 
be represents by a pied male and a brown fettui^, «s 
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in 6 and 6 (ipftis). Ovarieetoiqy wotald oaiuae sudi a 
female to become pied after the next molt. 

» The last statement is equivalent, however, to saying 
that influence of the female hormone lowered below a 
certain threshold would also produce pied females, a 
condition fulfilled in 1 to 4 {mendozae). The black 
males of mendozae could be similarly accounted for by 
a different hormonal threshold which permitted the 
pigmentation to go beyond piebald to black. The same 
situatiou, combined with a complete lack of female 
hormonal inhibition, would lead to ease 7 (whitneyi), 
in which both sexes are black. 

Such explanations are, of course, wholly genetic. 
.Genes frequently act through controlling the rates of 
reaction; the effect of many mutations, as Goldschmidt® 
has pointed out, is to upset timing during develop¬ 
ment A mutant gene may cause a certain ^^dosage^’ 
necessary for normal differentiation to be absent, or 
present only in a quantity below the necosfsary thresh¬ 
old. Such facts explain why the appearance of ^%ale- 
ness” in one fonn may denote “femaleness’^ in another. 

If I seem to have gone into somewhat elaborate de¬ 
tail, it is because those two series of land birds, almost 
identical in their distribution throughout a small archi¬ 
pelago, present such an extraordinary assortment of 
the possible results within a limited gamut of biological 
variation. Putthermore, it should be emphasized that 
Uie distinctions within the respective genera represent 
groat apparent differences in degree. The warblers 
(Conopoderas) are birds of common facies, their sub- 
specific characters reflecting the sums of slight muta¬ 
tions which have affected chiefly size and color. The 
flycatchers (Pomarea), on the other hand, not only 
differ more greatly in size and proportions but also, 
without losing the clear stamp of common heritage, 
exhibit startlingly diverse plumage patterns, of both 
primitive and progressive types, which are, moreover, 
of the sorts that have been analyzed genetically with 
laboratory animals. 

A population broken up into isolated colonies may 
differentiate mainly as the result of the restriction of 
its size. Even if the environment is homogeneous for 
all colonies, their selection and mutation rates the same 
and the initial composition identical, a suffldent pas¬ 
sage of time will bring about a differentiation which 
need not bo adaptive/ These Marquesan flycatchers, 
known thus far only as they exist in a discontinuous 
natural environmont, do not constitute an altogether 
adequate genetic demonstration, in the strict sense, 
but surely the circumstantial evidence they present is 
too stamg to be disregarded. 

Ifilaiids offe^, indeed, the closest approach in nature 
to the conditions of a man-ccmtrdled labpretory. They 

4 Richard ' Fhys&ologieal Genetics, ’ * 1938. 


have one inherent advantage^ of course, about which 
the experimenters can only speculate, namely, the pre¬ 
sumably amassed influence of prolonged time. I am 
aware of no geographic reason as to why the ancestors 
of the warblers and flycatchers under consideration 
may not have occupied their respective Marquesan 
islets for, say, a hmidred thousand years. Ceiiainly 
the principle of complete isolation is often fulfilled at 
island groups throughout secular periods. The land 
birds that inhabit them are as a rule extremely seden¬ 
tary so that transportation or "migration pressure” 
from one station to another occurs only as a result of 
exceptional agencies and at very long intervals. The 
oceans abound in instances of more or leas adjacent 
islands occupied respectively by birds which differ 
from one another only by characters that might reason¬ 
ably be ascribed to a single genetic factor. Among 
certain paired examples, indeed, it is almost obligatory 
to conclude that one of the two is a homozygote, pre¬ 
served as such because imprisoned as a pure recessive 
in its insular "laboratory cage.” Color mutants of 
familiar aspect are plentiful in the guise of endemic 
inland races; flightlessineas, comparable in skeletal and 
feather structure to that exhibited by many breeds of 
domestic fowl, has arisen among island birds of several 
orders where the absence of enemies lifts the penalty 
from such a trend; so-called "adaptive” radiation in 
the stmoture, and consequently the function (1), of a 
single oigan, such as the bill, may almost parallel in 
families of island birds the monstrous mutafcons of 
bottle-grown fruit-flies. This is exemplified par excel- 
lence among the strange Hawaiian honey-creepers 
(Drepanididae) which have run their own complicated 
evolutionary course so long, and so far removed from 
the rest of the world, that the clues to their real phyletic 
affinities have become almost hopelessly obscured. To 
cite another somewhat comparable family of insular 
birds, it should be recalled that the famous "finches” 
of the Galapagos (Geoepizidae) wore perhaps the 
strongest particular influence in implanting the germ 
of the evolutionary idea in the mind of the youthful 
Darwin, who was impressed by the perfect gradation 
in the size of the beaks among the species of these 
curious birds. 

m 

I accept, in the main, tlie oi'thodox tenets regarding 
the processes of heritable variation which, after the all- 
important ingredient of time has been added, no doubt 
weave the infinite pattern of speoiation in nature. So 
far as we certainly know, all inherited differences have 
arisen as mutations, and the example of the Marquesan 
flycatchers might serve to reconcile the points of view 
of the taxonomist and the student of genetics. Never¬ 
theless I wont to indicate one or two remarkable cor- 
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Mlations freqoeiitly illuBtarated among island birds, in ; . TABtBl 

the atteaaipt to account for which, so far as I am aware, .: ., 

heither an adequate genetic hypothesis nor a specula- wLSK^^SSEs^hs^Sir*^ 

tion as to the possible effect of the environment has ***** ^ 


ever been advanced. 

One of these concerns the presence of some particu¬ 
lar structural stamp shared by a more than chance 
proportion of island birds, regardless of their sys¬ 
tematic affinities. The other relates to common or 
nearly xmiversal characteristics that we sometimes 
encounter in practically all the forms of birds conflncsd 
to a particular island, At Ninigo, northwest of the 
Admiralty group, Dr, Mayr has found that every one 
of a considerable number of endemic subspecies is 
larger and of darker coloration than the nearest related 
forms elsewhere. At Rennell, an outlier of the Solo¬ 
mons, the endemic subspecies show a pronounced ten¬ 
dency toward reduction in size; in fact, this island is 
the solo home of the sinaiJeat known races of many 
species of birds which are widely distributed through¬ 
out the Indo-Australian region. These facts can 
hardly be dismissed as coincidences. It is well known 
that representatives of various families, orders and 
even classes inhabiting a given geographical region 
often undergo convergent changes, for which specific 
biophysical reasons have been advanced.** But neither 
the adaptive ^^peaks” and “valleys” of Wright,® nor 
any mechanism independent of the environment appear 
to explain why mutations toward small size make the 


ISubspeoUsB 

Nanihis 

“ ** Jpiafeetul* 

** “ 

** “ tanaomsis 

“ ** 

*' ** sen^idienaii 

** ** 

&«wic]lci ne^opOi- 

Tarpomancs b«)iriaJbi cotalifMM 
Ta«^oman«« l^icieki leuoth 
phrpa 

Salpincte^ ohaoletua guade- 

Of>riairUo oalen4s2a ob«ciirw» 
Vireo qriama 

Ci^podaeuB me^ieanus de- 
mentiit 

IHnicola enucHector earlpitae 
P<p<2o mocvlotv# olemcHfoe 


samfitHehcrtsifl 
aandwiohenais 
Aimophila ruftcepa ohaoura 
Pasaeretla iliaca inaularia 
Mdoapiaa fuelodia gramin«Q 
** ** clcm«A<a« 


Braadii^ Range 
Aleutian X«. 

I* 

PrlWIof I*. 

Al«utlJin 1«. 

f< •• 

Ovmtdl Is. 

Kodiak I. 

Santa Cma iui4 Santa Bna» 
Is. 

Santa GfttaUna In, 

San Clementa I. 

Guadalupe I. 


U M 

Florida Keja 

2e, off Callromia and U C 


Queen Charlotte t». 

San Clemente and Santa 
Catalina la. 

Aleutian la. 


1«. off California 
Kodfatc I. 

Santa Barbara I. 
Xa off CaUfornla 


The remaining nix Uland raoea in the same list^ which do 
not have relatively larger bills than their cloaeat mainland 
n>Dreaeiitatlvea: 

Breeding Range 

Otocoria alpeatria inaularia Santa Barbara I. 

Oanooitta etelteri cOrloftae Queen Charlotte la. 

LaMua ludovicianua anthongi Santa Barbara 1, 

Vireo griaeita bemudianue Bermuda 

Ueloapiea melodia mioronvA San Idlguel I. 

** ** corona* Loa Coronados I«. 

torum 

77.8 per cent, of all the North American Insular raoss are 
large-blUed. 


components of a varied population fittest to survive 
at Eenuell. 

Turning now to the question posed first above, it has 
long been recognized that island land birds are apt to 
have longer or more robust bills than their nearest 
continental representatives. Fortunately, the fourth 
edition of the “Cheek-List of North American Birds,” 
together with the exhaustive collections of the Ameri¬ 
can Museum of Natural History, have given me an 
opportunity to test this tradition statistically for one 
continent throughout the entire order of Paascres. The 
results are listed in Tables I and II. Among 27 sub¬ 
species of insular larks, jays, wrens, kinglets, shrikes, 
vireos and finches, covering a zonal range between the 
Arctic and the Tropics along both coasts of North 
America, 78 per cent, prove to have larger bills than 
their mainland representatives. When subspecies have 
developed into specieft—if that be, in truth, the actual 
procedure of evolution—^this strange distinction be¬ 
comes even more marked and we find that every North 
American insular species has a larger bill than its near¬ 
est continental kin. For the present, such a problem 
bids fair to stump geneticists and “environmentalists” 
alikel 

» d£. Dobzhand^y, op. oit, p, 166. 

» Sowall Wright, 1932. Proa. 0th Iniemat, 
Gouetiea, Vol. 1, pp. 366-366. 
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The 6 Hpeclca of North American poaaerine blrda braedtng 
exclusively on ialanda, and properly comparable with con¬ 
tinental fonnii, which have reUtnvely larger bills than their 
nearest mainland representative species: 


Spedea 

Progne orgptolenoa 
Aphelocoma inaularia 
Thrpomanea brePiaauda 
Oompaothlppia grapaoni 
Carpodaeua megragori 
Carpodaoua ampluB 
PifAlo conachrinua 
Paaaerculua princepa 
Juneo inauloHa 


Breeding Range 
Cuba ^ 

Santa Crus X, 
Guadalupe I. 
Socorro X 
San BenJto 1. 
Guadalupe 1. 
Guadalupe 1. 
Sable 1. 
Guadalupe I. 


No exceptions: 100 per cent, of the island abodea have 
larger bills than thebr doaest mainland reUittvaa 


IV 

Well, even if you freely admit the fMomtiiaKW d&A 
iinportenoe of proMema in island oniitfaology, yon siMiy 
ttill reply, “Wliy Um hurryf The irorld is ovetrftoiil^^l^ 
with ma^iid for evoIntionBxy resewrehf nnd pur findii* 
duldren oan take up these ^-«wey msttera after ^ 
onrselTes hare solved a greater ^rdp<tttioa 
unknown that stiU lies within ann*0 tea<di.” 

But that hope is ezoetiy whi^ WiU not he ealhtl^ 
of reoliaation.. - ITbe oeeanio ialiiad 
'he ;d(^. eom at mum. - 
ddkate .wtd emuteh^ 
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adfRi aa eivilieed mao atsd 
{lift a«Wll^ ill an appearanee and pitkoeed to upaet 

'tl# liia Hat of osi^aniffiour that have 

beeo^ exiinet v^tliiii iHe historic period fairly bulges 
wiib ibc uames of astonishing island birds, from the 
dodo of Mauritius to the maiuo of Hawaii. All the 
peculiar land birds of Tristan da Cunba IslanA in the 
South Atlantic, have become extirpated since the intro¬ 
duction of hogs and rats. The remnant of the fauna 
of Tahiti is waging a rapidly losing struggle against 
domestic mammals, alien hawks, mynahs and weavers 
that have become established there, and against the 
wild-Are spread of lantana and other weeds that have 
already dispossessed much of the original vegetation. 
The same story is being repeated elsewhere; primitive 
oonditiouB that may have flouridted for a million years 
molt away when men of the dominant races, whether 
white or yellow, arrive to break the spell. 


Experimentalists are understandably impatient of 
data beyond reach of their breeding tests. But we 
should remember that the present age of experiment^ 
will some day be combined with an age of fuller cor-* 
relation, when the inconceivably rich mine of factual 
matter now buried In the text of ten thousand outdated 
books will be drawn upon, and when zoological coUee- 
tions, no leas than zoological literature, will bo combed 
for now ignored truths that can then be properly fitted 
into the picture of life as a whole. We museum men 
collect and preserve not only with respect to our indi¬ 
vidual scientific predilections; rather, we may bo said 
to share some of the oharacteristios of devoted libra¬ 
rians. We feel a heavy responsibility to lay up, while 
opportunity offers, a capital sum of the irreplaceable 
data of science, even though part of this fortnne may 
toot begin to bear interest at its proper rate for a long 
while to oome,^*^ 


SCIENTIFIC EVENTS 


RESEARCH GRANTS OF THE VIRGINIA 
ACADEMY OP SCIENCE 

The Research Committee of the Virginia Academy 
of Science met on November 5 to make the regular 
awards for the encouragement of scientific research in 
Viiginia. It had available for distribution $460, 
which included the $100 from the American Associa¬ 
tion for the Advancement of Science. It had in hand 
sixteen applications for grants amounting to $1,200. 
After long and careful consideration of each request 
the following awards were finally made: 

To Professor James I. Clowor, of the Virginia Poly- 
tcehuic Institute, $50 provided the Virginia Polytechnic 
Institute would supply an equal amount for the purohoso 
of a Bobinson colorimeter for use in his study of lubri¬ 
cating oils in automobiles. 

To Dr. J. Frank Hall and Hr. R. Ij. ^mpson, of the 
Medical College of Virginia, $50 to bo used in the pur¬ 
chase of animals and other supplies in their study of the 
changes in the abutment tooth and thoir surrounding 
tisBucw brought about by the additional stress applied 
through crown and bridge restorations. 

To Pr. 0. W. Lampoon and Dr, A. I. Whitenfish, of 
the ITnlversHy of Biehmond, $60 provided the University 
of would supply a similar amount needed for 

the purotil^ of a special condenser Hooded in their study 
of dieleetrie eonstfwit as a factor In the **salUng out'^ 
of nW*«leetrolytes, 

, To Dr, M. J. Murri^ and pr. F. F. Cleveland, of Lynch- 
b^ Ckdlege, be used for the purchase of appa- 

riths had aujfqa!^ noeddd in thdr study of the Baman 
inolechUr structure. 

Peg an, of the UilvetBily of Virginia, $60 
10 the oT^ses in mapping an unmapped 

^^ertWg griudW, chiefly in Pinwiddie 


To L. B. Snoddy, of tho University of Virginia, $90 to 
help to defray expenses in the study of the luminous 
discharge In the aurora borealis as a function of time. 

To M. A. Btirewalt and F. F. Ferguson, of the ITniver- 
aity of Virginia, $60 to help to defray their expenses in a 
study of the occurrence, distribution, taxonomy and 
physiology of the Turbellaria of the eastern United 
Btntes. 

Dr, J. Shelton Horsley, Sr., reported that the 
amount o£ tlie research fund had now been brought up 
to $13,000, and consequently the amount available for 
distribution next year should be correspondingly 
laigen 

E. C. L. Miller, 
Secretary 

CONGRESS OF AMERICAN INDUSTRY OF 
THE NATIONAL ASSOCIATION OF 
MANUFACTURERS 

A THREE-DAT Congress of American Industry opened 
in New York City on December 7. At this meeting 
the report Was presented of the joint committee of 
leading industrialists and scientific men that was estab¬ 
lished last year to study inenmsing production and 
employment through wider use of scientific research in 
industry. A considerable part of the session held on 
Daoamber 8 was devoted to it. The chairman of the 
committee is M. H. Eisenhart, president of the Bauseh 
and Lomb Optical Company, Rochester, N, Y. 

The activities to bo undertaken by the committee 

with relation to industrial research include: 

■■ .11 

30 The auditor wishes to express his apptedation of the 
pri^lege of diactusing the genede aspects of this paper 
Dr, K, Noble and with Profeesors T, H. Morgan 
ahd idchara Goldschmidt. 
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Sacouragcjiiont of wider uee of acientidoally trahied 
men in industry. 

A Bun^cy to determine advantages to smaller industries 
of maintaining research laboratories. 

Promotion of cooperative research activities generally. 

Study of advantages of cooperativev technical research 
by industrial groups. 

Knooiiragenaent of educational institutions to train men 
who can organize and carry on industrial research pro- 
gromSi especially in small factories. 

In the field of “pure research*^—research wliich does 
not necessarily have a commercial aim—the Joint Com¬ 
mittee plans: 

To study the importance of pure research to the public 
generally, and the ])roblGm of its adequate financing. 

To analyze and exproaa, in the business man’s language, 
the objectives and industrial possibilities inherent in the 
long-term trends of present-day pure research. 

To promote the employment of scientists in industry 
for the purpose of interpreting the trends and results of 
pure research and visualizing possibilities of applications 
to specific industries. 

The epeakerB at a session on “Research, an Increased 
Asset for National Progress/^ were: Dr. Willard II. 
Dow, president of tlie Dow Chemical Company, Mid¬ 
land, Mich., representing management; Dr. Carl Breer, 
of the Chrysler Corporation, New York, representing 
industrial laboratories, and Dr. Isaiah Bowman, presi¬ 
dent of the Johns Hopkins University, representing 
independent laboratories. 

Members of the Joint Committee include Ike follow¬ 
ing scientific men: Dr. Karl T. Compton, president of 
the Massachusetts Institute of Technology; Dr. George 
B. Pegram, dean of the Graduate School, Columbia 
University; Dr. R. A. Millikan, chainnan of the 
Executive Council of the California Institute of Tech¬ 
nology; Dr. Ross O. Harrison, chairman of the Na¬ 
tional Research Council; Dr. F. R. Moulton, perma¬ 
nent secretary of the American Aesociation for the 
Advancement of Science; Dr. E, E. Weidlein, director 
of the Mellon Institute; Dr. Henry A. Barton, director 
of the American Institute of Physics, and Julius Wein¬ 
berger, of the Radio Corporation of America. 

Industrialists who are members of the committee 
are: W. B. Bell, president of the American Cyanamid 
Company, New York; J. C. Hilton, vice-president, 
Standard Oil Company of New Jersey, Now York; 
J. F. Lincoln, president of the Lincoln Electric Com¬ 
pany, Cleveland, Ohio; John F. Tinsley, president, 
Crompton and Knowlt^ Loom Works, Worc^ter, and 
Philip C. Wentwortlj, treasurer, National Ring 
Traveler Company, Providence. 

AWARD OF THE ROEBLING MEDAL OP 
THE MINERALOOICAL SOCIETY OF 
AMERICA TO DR. SCHALLER 

At its annual luncheon, to be held on December 28 
in the Waldorf-Astoria Hot^l in New York City in 


connection with the ormoal meeting of the Minm^nlog- 
ieal Society of America, from December 26 to 30; the 
society will present the Roebling Medal to Dr. Walde- 
mar Theodore Schaller, of the U. S. Geologicitl Sur¬ 
vey. Professor Esper S. Larsen, professor of petrog¬ 
raphy at Harvard University and former associate of 
Dr. Schaller on the U. 8. Geological Survey, will make 
the presentation. The Roebling Medal was authorixed 
by the Mincralogioal Society in 1936. The medal is 
awarded for “Meritorious Achievement in Mineralogy 
and Allied Sciences.’’ It has been named in honor of 
the late Colonel Washington A. Roebling, or Trenton, 
N. J. Colonel Roebling was by profession on engi¬ 
neer and, in connection with his father, John A. Boob- 
ling, constructed many famous bridges throughout the 
country. However, his chief interest, outside of his 
profession, was mineralogy and he maintained an in¬ 
tense delight in it throughout his life. He built up 
one of the most complete private collections in the 
United States and was so well acquainted with his 
specimens that although be collected some 16,000 dif¬ 
ferent mineral specimens he was able to identify and 
describe them on occasion. His interest was not lim¬ 
ited to the mere collection of rare specimens, but in¬ 
cluded the recent literature regarding them, and he 
often furnished specimens for research and analysis. 
His collection now forms part of the famous mineral 
display at the U. B. National Museum. 

Dr. Waldemar Theodore Schaller, the second recipi¬ 
ent of the Roebling Medal, was born in Oakland, 
Calif., and attended the University of California, from 
which he received a bachelor of science degree in 1903. 
Since that time he has been chemist and geologist with 
the U. S. Geological Survey, and this year will mark 
his thirty-fifth anniversary of service. In 1912, Dr. 
Schaller received his Ph.D. from the University of 
Munich. Dr. Schaller is a charter follow of the Min- 
eralogioal Society of America, was its president in 
1926 and since 1931 has been treasurer. He is a fel¬ 
low of the Geological Society of America, the Amer¬ 
ican Academy of Arts and Scionees, the Washington 
Academy of Sciences, honorary member of the Now 
York Mineralogical Society, member of the American 
Chemical Society, American Institute' of Mining and 
Metallurgical Engineers and of the British, French, 
German and Austrian mineralogical soeioties. 

In his mineralogical work, Dr. Schaller has pub^ "^^ 
lished about 160 papers and reports dealing with min¬ 
eralogy and has described more than 40 new mineral 
species. Among these is the mineral, kemite, the most 
important borax mineral found in the United States. 
Much of his work has also been devoted to the xuin- 
eralogy of the potash fields of New Mexico imd Texei* 
Dr. Schaller is one of the leading autboritica In the 
world on rare and unnaual minerah* One of hu ir^ 
interesting contrilrnttoim has been a atudy of 
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tibl CHivititie ij3 the trap rock region of the Watchung 
Hoontaina of New Jersey. Dr. Sohaller has also made 
‘ a partioular study of the interesting and beautiful 
minerals of pegmatites and their mode of origin. 

Paul F. Kbrb, 
Secretary 

MSDALS OP THE AMERICAN GEOGRAPH¬ 
ICAL SOCIETY FOR 1038 

The Cliarles P. Daly Gold Medal for 1938 of the 
American Geographical Society of New York has been 
awarded to Dr. Alexander Forbes, professor of physi¬ 
ology in the Harvard Medical School. 

Early in 1931, largely at the suggestion of Sir Wil¬ 
fred Grenfell, Dr. Forbes undertook a geographical 
survey in northern Labrador, and expeditions to that 
region were made under his leadership in 1931 and 
1935 and under his direction in 1932. Dr, Forbes saw 
the possibilities in a new method of surveying from 
the air that was being developed by the American Geo¬ 
graphical Society. Through his expeditions the oppor¬ 
tunity was offered the society of thoroughly testing the 
method in the field and of demonstrating its practi¬ 
cability, and as a con.sequence, the northernmost end of 
the liabrador peninsula, previously almost wholly un¬ 
known, has been accurately mapped. 

Louise A. Boyd, explorer and geographer, who re¬ 
turned on November 30 from her sixth expedition to 
the Arctic, has been awarded the Culluin Gold Medal 
for 1938 in recognition of her achievement in Arctic 
geogi'aphical research. She is the second woman to 
receive one of the awards of the society. 

According to tlio official announcement made public 
by the society, Miss Boyd is the only woman to achieve 
an outstanding position in Arctic exploration. This 
past summer she penetrated the berg-infested waters 
off the coast of Greenland to a point further north 
than had been reached by ship by any other American, 
and to within thirty miles of the northernmost latitude 
(78 degrees 10 minutes N., 16 degrees 21 minutes W.) 
reached by the Duo d^Orleans in 1906. With her were 
a scientific staff consisting of a surveyor, a geologist, 
a hydrographor and a radio operator to carry on 
research on short wave transmission. This wos her 
fourth expedition conducted under the auspices of the 
American Geographical Society. 

Among ether explorers who have received the Cullum 


medal in the past are: Peary, Nansen, Scott, the Duke 
of the AbruEzi, Sbackleton, Prince Albert of Monaco 
and Bertram Thomas. 

RECENT DEATHS AND MEMORIALS 

Dr. William McDougall, since 1927 professor of 
psychology at Duke University and from 1920 to 1927 
professor of psychology at Harvard University, pre¬ 
viously reader in mental philosophy at the University^ 
of Oxford and a fellow of Corpus Christi College, died 
on November 28 at the age of sixty-seven years. 

Db. Alcan Hirsch, president of the Hirscb Lab¬ 
oratories, New York, and consulting chemical engineer, 
died on November 24 at the age of fifty-three years. 

Db. David Robert Coker^ a plant breeder and cot¬ 
ton expert, died on November 28 at the age of sixty- 
eiglit years. Dr. Coker was the originator of staple 
cotton varieties. He was a trustee of the University 
of South Carolina. 

M. Geoiuies Urbain, French chemist, died on No¬ 
vember 5 at the age of sixty-six years. He was a 
profo3>sor at the Institute of Biology in Paris and for 
several years professor of theoretical chemistry and 
ehaiiman of the section of chemistry of the School of 
Advanced Study at the University of Paris. 

Nature reports the death of Dr. P, A. Murphy, pro¬ 
fessor of plant pathology in the Albert Agricultural 
College, University College, Dublin, on September 27, 
aged fifty-one years, and of Paul Helbronner, the 
geodesist, “free member^' of the Paris Academy of 
Sciences, on October 18, aged sixty-seven years. 

The fortieth anniversary of the discovery of radium 
and the seventy-first anniversary of tlic birth of 
Madame Curie were commemorated on November 6 in 
New York by Polish-Americans and representatives 
of Poland and Prance, under the auspices of the New 
York State Conference of Polish Clubs and the Unit^ 
St. Stanislaus Societies. Dr. Francis Carter Wood, 
director of the Crocker Cancer Research Institute of 
Columbia University, made the principal address. 

The Britisli Society of Chemical Industry cele¬ 
brated on November 24 the centenary of Sir William 
Perkin, the discoverer in 1866 of the first aniline dye¬ 
stuff, mauve. 


SCIENTIFIC NOTES AND NEWS 


A DINNSB in celebration of the fiftieth anniversary 
of the founding of the department of biology at 
Wettem Reserve University and the fifty years of 
•erviee i^re of Dr. Francis H. Herrick, now pro- 
'fieasot eiaerittts of biology, wee held on December 3. 


President Winfred G. Leutner served as toastmaster. 
Dr. £. O. Conklin, executive vioe*presideiit of the 
Am^can Philoeophical Society and professor emeritus 
of biology at Princeton Univerrity, gave the prin- 
eipal addraSB. 





Tbb seventieth birthday of Dr. Thomas S. Cullen, 
retiring professor of gynecology of the Medical School 
of the Johns llopkiuB University, was celebrated at a 
dinner given in Baltimore on November 19. Harry 
Nice, formerly governor of Maryland; Phillips Lee 
Goidsborough and Mayor Jackson were among the 
speakers. Other speakers were: I)r. Howard A. Kelly; 
Dr. J. M. T- Finney; Dr. Abraham Flexner, director 
of the Institute for Advanced Study at Princeton; 
and I)r. Isaiah Bowman, president of the Johns Hop¬ 
kins University. A portmit of Dr. Cullen, by the 
late Thomas Corner, was presented l>y Mrs. Cullon. 
It was acc^epted by Dr. Bowman axid will be hung in 
the women's clinic. 

De. E. V. McCollttm, professor of biochemistry and 
head of the department of biochemistry of the school 
of hygiene and public health of the Johns Hopkins 
University, was the guest of honor at an anniversary 
dinner of the National Dairy Council held in Chicago 
on November 30. Dr. McCollum, who was introduced 
by Dr. Morris Fislibein, editor of the Journal of the 
American Medical Association, gave an address on 
his work on nutrition. 

The Chemists’ Club, New York, gave on December 2 
a testimonial dinnpr in honor of Dr. Leo Hendrik 
Baekeland, honorary professor of chemical engineering 
at Columbia Uwiver.sity and president of the Bakelite 
Corporation. At this dinner honorary membership 
in The Chemists' Club was conferred upon him. Dr. 
Baekeland is known for his invention of Velox pho¬ 
tography and the discovery of Bakelite resinoid. 

Dr. F. R, Moulton, permanent secretary of the 
American Association for the Advancement of Science, 
was the guest of honor at a dinner given at Richmond 
on November 25 by the Virginia Section of the 
American Chemical Society. After the dinner Dr. 
Moulton delivered an address entitled '^Celestial Chem¬ 
istry and Engineering.” 

Sib Richard Gregobv arrived in New York on 
December 1. He will deliver on December 9 the 
Elihu Root lecture of the Carnegie Institution on 
“Cultural Contacts of Science.” He will give an 
address before a general session of the American 
Association for the Advancement of Science at Rich¬ 
mond on December 29, and will be the principal 
speaker at a dinner of the National Association of 
Science Writers on December 26. Before sailing for 
the United States a dinner was given in honor of Sir 
Richard at the Athenaeum Club, London, to mark his 
retirement os the editor of Natme, 

Db. Hidnrt C* CHBiaTENSWt of CWcogo, aecretaty 
of the National Aeooeiattan of Boards of Pharmacy,, 
xeceiv^ the Remington Medal of the New York Branch 


of the American Pharmacentioii} Aesoda^on at a dbl« 
ner given in his honor on November 30 at the 
Pennsylvania. The award wM presented by Dt, Henry 
Y. Arny, dean emeritua of the School of Phannany 
of Columbia University. The speakers were: Robert 
Swain, depnty commissioner of health for Maryland; 

E. F. Kelly, secretary of the American Pharmaceutical 
Association, and J. Leon Lascoff, president of the 
association. 

Miss Alice Eastwood, for the past forty-sis years 
curator of botany in the California Academy of Sci¬ 
ences, turned the first shovelful of oartli in the ground¬ 
breaking exercises for the Florioultural Building at the 
Golden Gate International Exposition on November 26. 
John McLaren, superintendent of Golden Gate Park 
since 1887, and Miss Kate 0. Sessions, horticulturalist 
of San Diego, were also honored in the ground-break¬ 
ing exercises, over which Professor Sydney B. Mitchell, 
of the University of California, presided. 

The Albers-Schonberg Medal of the German Rbnt- 
gen Society has been conferred on Dr. Hans Hol- 
felder, professor of general clinical roentgenology at 
Frankfort-on-Main. 

Dr. Malcolm Goodridoe, formerly professor of 
clinical medicine at Cornell University Medical Col- 
lege, was elected president of the New York Academy 
of Medicine for a two-year term at the annual meeting 
held on December 1. He aueoeeds Dr. James Alex¬ 
ander Miller. Dr. Rufus Cole, who retired last year 
as director of the Hospital of the Rockefeller Institute 
for Medical Research, was elected vice-president for 
a three-year term. Dr. Bernard Sachs, neurologic 
and a former president of the academy, was chosen 
treasurer for three years; Dr. Miller and Dr. Charlea 

F. Tenney were elected trustees for five years; Br* 
Carl G. Burdick was elected a trustee to fill the unex* 
pired term of the late Dr. Frederick Tihtey. 

Assistant Processor Auousms Sisk^ of the Uni¬ 
versity of Tennessee, has been eleoted head of the do* 
partment of mathematics and jkysics at Maryville 
College, Tennessee. 

Dr. Benjamin Kbopp has resigned os instnictor in 
anatomy and research fellow in obstetries at ^ Bor* 
vard Medical Sckool, to beeome leetu^ in embryology 
at Queen’s University Medioal School, Kingafoi^ 
Ontario. ^ 

Dr. Bshbbut ^HAnmo, formerly of Prineeton Uni- ^ 
versi^, has him appointed reseat assoriafo in 
era! ^ysidogy at Clark Univerrity; 

OmoRsa of the Engiimers’ Cpunmi foair 
Deyelopiimt, 
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Milling bxA M«ta]lutgi«al Engin^rs^ the 
^^erioan of Moebanical Engineers; the Azner< 

'lean Institute of Electrical Engineers; the American 
iustitate of Chemical Engineers; the Society for the 
Promotion of Engineering Education and the National 
Council of State Boards of Engineering Examiners, 
have been elected for the year 1938-1930 as follows: 
ChatroMin^ J. P. H. Perry, vioo-presidont of the Turner 
Construction Company, New York City; Vice-chair- 
man, B, E. Doherty, president of the Carnegie Insti¬ 
tute of Technology, Pittsburgh; S. L. Tyler, 

secretary of the American Institute of Chemical Engi- 
necra, New York City; Aamtant secretary, C. E. 
Davies, secretary of the American Society of Mechan¬ 
ical Engineers, New York City. The Unitt^d Engineer¬ 
ing Trustees, Incorporated, will continue to act as 
treasurer. 


Jambs G. Osborne has been appointed chief of the 
Section of Forest Measurements, U. S. Fi>rest Service. 
He succeeds F. X. Schumacher, who resigned some time 
ago to accept a profesaorabip in the Graduate School 
of Forestry at Duke University. 

Stanford University School of Medicine an¬ 
nounces the award of a g^ant by the Committee on 
Seientiflo Kesearoh of the American Medical Asso¬ 
ciation to the department of surgery, to be used by 
Dr. Frederick A. Fender in the development of a 
device for direct electrical stimulation. The committee 
has extended to Dr. Irving J. Wolman, of the depart¬ 
ment of pediatrics of the University of Pennsylvania, 
a renewal of the grant for experimental studies on 
lipoid Pneumonia. 

D». Kuth M, Addoms, assistant professor of botany 
at Duke University, who lias been granted sabbatical 
leave for the second semester of the current year, will 
ap<md several mon^ at the University of Leeds, in 
tSie laboratory of Professor J, H. Priestley. 

Dr. Euoenb F. Dc Bqib, professor of medicine at 
Cornell University Medical College, will deliver the 
third Harvey Society X^ture of tbe current series at 
the New York Academy of Medicine on December 15. 
Dr.jDu Bois will apeak on ^'Heat Loss from the Human 
Body,'* 

De. HaggY G. KuiaHT, diief of the Bureau of Cbem- 
add Solb of ^ U. S. Department of Agriculture, 
ga^ a leetuie befcfre the New York University Chapter 
of Biguia Xi on November 17. He spoke on "The Bole 
: 0^ in Agrioulttm.'* 


at the Uni- 

of Jbuaajdyania, will ^ve at the Graduate 
of Agriculture, begin- 
mg lecriMW iRter- 


Dm , Raymond L. Ditmars, curator of reptiles of the 
New York Zoological Park, gave a lecture illustrated 
wirii moving pictures on November 28, the opening^ 
night of the annual arts and sciences week at the Uni¬ 
versity of Missouri. The lecture was entitled "Our 
iaiimal Friends and Foes.’’ 

Sir William Bbaoo, president of the Royal Society, 
delivered an address on "The Advance of Science” at 
the Ely Diocesan Conference, which was held at Cam- 
bridge on November 21. 

The fourteenth annual Norman Lockyer Lecture was 
given in London under the auspices of the British 
Association on December 6 by Dr. li. Spencer Jones, 
astronomer royal. The subject of the lecture was 
"The Atmospheres of the Planets.” 

The New York Academy of Sciences and affiliated 
societies will hold their annual dinner and meeting at 
the Hotel Astor, New York City, on the evening of 
December 14 There will be lectures by Dr. Victor K, 
LaMer, professor of chemistry at Columbia Univer¬ 
sity, and by Dr. Roy Waldo Miner, curator of living 
invertebrates at the American Museum of Natural 
History. 

A JOINT minuting of the Pasteur Society of Central 
California and the California Academy 6£ Sciences 
commemorating the centenary of the cell theory was 
held on November 10 in San Francisco. Following a 
dinner at the Western Women’s Club, addresses were 
given as follows: "The Development of the Cell 
Theory,” by Dr. F. M. MacFarland, president of the 
academy; "The Influence of the Cell Theory,” by Dr. 
Robert C. Miller, director of the academy’s museum 
and Steinhart Aquarium; "The Chemical Architecture 
of the Cell,” by Dr. Chauncey D. Leake, professor of 
pharmacology in the University of California Medical 
School. Dr. Charles Edward Smith, president of the 
Pasteur Society, presided. 

Trr subsection on pharmacy of the Section on the 
Medical Sciences of the American Association for the 
Advancement of Science has organized a symposium 
on glycols for the meeting in Richmond. The pro¬ 
gram, which will be presented on Tuesday, December 
is as follows: (1) The Chemistiy of Glycols, Dr. 
Frank C, Whitmore, president of the American Chem¬ 
ical Society; (2) The Pharmacology of the Glyoob, 
Di% H. 0. Calvery, chief of the Division of Pharma- 
eobgy, Food and Drug Administration, U. S. Depart¬ 
ment of Agriculture; (3) The Industrial Applications 
of Glycols, B. McClure, Carbide and Carbon 
Chemi^ls Corporation; (4) The Pharmaceutical Uses 
of Glycols, Dr. A. G. Du Mec, dean of the School 
of ^iBharinaciy, Umveraity of Maryland, editor of 
4b$iracis. Dbeustion will be opened 
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by Dr. H. B. Haag, professor of pharmacology of the 
Medical College of Virginia, and Dr. M. G. Mulinos, 
of the College of Physicians and Surgeons, Columbia 
University. 

The National Council of Teachers of Mathematics 
will hold on December 29 and 30 its fifth annual meet¬ 
ing at Williamsburg, Va. The general subject of the 
meeting will be Mathematics that Functions.” There 
will be a joint dinner with the Mathematical Asso¬ 
ciation of America and the American Mathematical 
Society on December 29. The council will mt^et in 
three se<dioiis as follows: Arithmetic Section, Secon¬ 
dary Mathematics Section and Teacher Training 
Section. 

The Medical College of Virginia, Richmond, cele¬ 
brated Founders^ Day marking the one hundred first 
anniversary of its founding on Thursday, Dooember 1. 
Virginiiis Dabney, editor of the Richmond Times-Dis- 
patch, spoke on “Medicine in a Changing World.” 
The exercises were prt^ceded by an academic procession 
of visitors, faculty and members of the student body. 

An aerial survey of an hour's duration of the geol¬ 
ogy of the New York region, sponsored by tlie Geo¬ 
logical Society of America, is planned for Saturday 
morning, December 31, at the semi-centennial meeting 
of the society, which will be held in New York City 
from December 28 to 30. The trip will be led by Dr. 
Girard Wheeler. The group will start from the New¬ 
ark airport and fly up the Hudson River past the 
Palisades, then northward to see the escarpment at the 
edge of the highlands. The plane will then swing 
southeast over Long Island Sound, where there have 
been changes resulting from tlie recent hurricane. 
After viewing the Long Island shoreline the return will 
be made to the Newark airport by way of Staten 
Island. 

Western Reserve University has received as a 
legacy from the late Mary Frances Morris, who died 
on August 2, a business building at 500 Prospect 
Avenue, in Cleveland. The yearly income, amounting 
to $2,000, is to be used for scholarships for young 
women in Flora Stone Mather College. 


The Meyebbtein iKsxiTura of EAmoTHBRAFr at 
Gie Middlesex: Hospital, for the treatment of caneer by 
radium and x-rays, was recently opened by Sir Wil- 
Uam Bragg, president of the Royal Society. Its erec¬ 
tion was made possible by a gift of $230,000 from Sir 
Edward Meyerstein. All forms of radiotherapy are 
available both for the in-patients and out-patients of 
the hospital and for private patients. 

As hsts already been reported in Soiencb, David 
Cleghorn Thomson, formerly secretary to the Oxford 
University Appeal Committee, has been appointed 
general secretary, in succession to Mr. Walter Adams, 
of the Society for the Protection of Science and Learn¬ 
ing (formerly known as the Academic Assistance 
Council) which for flve years has been handling the 
academic side of the international refugee problem. 
Nature states that Cleghorn Thomson is a graduate of 
the Universities of Edinburgh and Oxford; a senior 
history exhibitioner of Balliol, he was for seven years 
the B.B.C.'s chief official in Scotland. The Society for 
the Protection of Science and Learning, of which the 
Archbishop of York recently became president in suc¬ 
cession to the late Lord Rutherford, acts as a central 
bureau of infonnation regarding professors, lecturers 
and research workers displaced in their own country 
on account of “race,” religious or political opinions, 
and aids in securing the continuation of their valuable 
work in other countries. So far, of the 1,350 displaced 
scholars registered with this society, 520 have been 
permanently placed in thirty-eight countries, apart 
from more than 300 who have temporarily found 
work. Within the last three months, the society has 
received 340 applications from scholars who have had 
to discontinue academic activity in Austria. The offices 
of the society are at 6 Gordon Square, London, W.C.l, 

The senate of the University of London invites ap¬ 
plications for the university chair of medicine, tenable 
at University College Hospital Medical School, with a 
salary of £2,000 a year. Applications (twelve copies) 
must be received not later than January 16 by the 
Academic Re^gistrar, University of London, Senate 
House, W.C.l, from whom further partionlars can be 
obtained. 


DISCUSSION 


PHOTOSYNTHESIS AND THE LIVING 
STATE 

It is hardly necessary to remark that no new defi¬ 
nition of “The Living State” is contemplated. For the 
purposes of these remarks we may assume that the 
living state is associated with-the heterogeneous but 
organised substance called protoplasm, and that such 


criteria as growth, reproduction, respiration and pho- 
to^theeis will be suffisieht identificfttion. 

Hans Molisch^ was perhaps the first investigator to 
azmounce that the evolution of oxygen from green 
plant cells was possible when the organiam was no 
longer alive. He also attributed this important reec- 
1H. Moliseh, ZeiU lit 577, 1985i 
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tkm to an enayxna The data which led him to these 
eonolusions wore the fact that he could dry leaves for 
a few days at temperatures not above 30 degrees Centi¬ 
grade and they would still evolve oxygen when mois¬ 
tened and illuminated. 

In repeating Molisch’s work it was found that the 
results could be confirmed readily with some plants but 
not with others. It was also found that if the plant 
leaves were ground with the proper buffers and then 
dried there was loss of the power to evolve oxygen. 
Luminous bacteria were used by both Molisch and the 
author to test for the release of free oxygen. 

In undertaking further experiments along this line 
several methods of inhibiting the evolution of oxygen 
by irradiated organisms containing chlorophyll have 
been tried. 

Nitella sp. cells were cut and the c<mtents squeezed 
out and immediately tested for the evolution of oxygen. 
The restilts indicate that a positive test can be found 
if there is only a few minutes’ delay between the time 
the cell contents are extruded and the test for the evolu¬ 
tion of oxygen. The cell contents of Valonia macro- 
phyaa,^ mixed with luminous bactcriai remained capa¬ 
ble of evolving oxygen for two hours after cell dis¬ 
organization. These cells were about one centimeter in 
diameter and even the evolution of oxygen from a 
single cell could be easily detected. 

Press juice obtained by placing lawn clover (Tri¬ 
folium repena) under high pressure evolved oxygen 
readily. Microscopic examination showed tliat no cells 
were present. 

The reactions of Buylena viridia to low temperatures 
were the basis for the most of the present work. The 
Euyiana cultures were grown in diffuse or artificial 
light at room temperatures. 

When Bufflena is kept at - 4 d^rees Centigrade for 
four hours and then brought back to room temperature 
(about 20 degrees Centigrade) the microscopic appear¬ 
ance indicates some plaamolysis and a tendency for the 
cells to become spherical. The evolution of oxygen is 
very weak and sometimes negative, apparently depend¬ 
ing on the state of the culture used. At - 40 degrees 
Centigrade for 20 minutes, with about one hour at 
room temperature to recover, there is generally evolu¬ 
tion of oxygen when tests are made immediately. In 
fact, some cultures were frozen eight hours at -40 
degrees Centigrade.and tests for the evolution of oxy¬ 
gen made at once were positive. In all cases where 
freezing was at r40 degrees Centigrade for six hours 
the evolution of oxy^ was only a temporary xnatter 
and fte eultares would no longer grow in nutrient 
me^ia. Teefe for the absorption of carbon dioxide 
in a olo8^ tube using phenolmilfmiephthalein as an in¬ 
dicator Wim mgative after ioftr 

* FalofUa cells were supplied by I)r. W. J. V. 
Osterhjpht, of the BoCketel)er Institute, New York City. 


degrees Centigrade or one hour at -40 degrees Centi¬ 
grade. Many experiments demonstrated that when 
both the absorption of carbon dioxide and the evolution 
of oxygen were negative the cultures would no longer 
grow. In many cases there was evidence that no car¬ 
bon dioxide absorption was taking place in light, even 
though there was a temporary evolution of oxygen by 
the culture. 

Fufflena^ Spiroyyra and moss leaves .showed mueb^^ 
variability to freezing, and subsequent tests for the 
evolution of oxygen seemed to show that in some 
organisms there was a storage of some substance which 
would evolve oxygen for a short period of time, even 
though cells were absent or were so injured that they 
did not recover. One is reminded of the storage of 
luciferin-luciferase by Cypridina so that the protein 
enzyme complex can be extracted and perform its re¬ 
action of evolving light in vitro^ but the inability to 
do the same with luminous bacteria. The explanation 
usually given for this observation is that the luminous 
bacteria do not store the luciferin-luciferase system, 
while Cypridina does. 

These experiments tend to support the assumption 
that the evolution of oxygen is an enzyme reaction de¬ 
pending on radiation and not necessarily on the living 
cell except for the formation of the substance. This 
is further confirmed by the fact tliat hundreds of tests 
made on cell contents have shown that once the power 
to evolve oxygen is depleted in cell-free material, there 
is never any recovery. This would probably mean that 
there is a good chance that the complex responsible for 
the evolution of oxygen upon irradiation may be iso¬ 
lated, but it does not help much in looking forward 
to the understanding of how the living cell builds the 
oxygen-evolving substance. 

It seems clear that we may conclude that the cells of 
some green plants may be disorganized and killed and 
yet retain for a short time some of their power to 
evolve oxygen upon irradiation. It is, however, very 
doubtful whether the absorption of carbon dioxide 
takes place so that a regular photosynthetic cycle is 
set up in such triturates. This points to the fact that 
there is, after all, a close relationship existing between 
the whole mechanism of photosynthesis and the organ¬ 
ized living green plant cell. 

0. L. Inman 

0. F . Kbttbring Foundation for 
THE Btudt or Chlorophyll and 
Photosynthesis, Antioch Colleoe 

A SULFOXIDE OF METHIONINE 

OwiNO to the biological interest attached to the 
Bolftgr-oontaxning amino acid methionine any of its 
oridation products are of potential significance. When 
a solution of dl-methionine perchlorate in isopropyl 
sSmhol is allowed to react with an excess of hydrogen 
^^ide the amount of oxygen consumed upon oom- 

:■ ■ 
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pktion of the raaetion corresponds to one Atom per 
tnoleeule of metbionine. Neutralisation of the per* 
chloric acid vitlt amylamine causes a precipitate that 
consists^ according to analysis and properties, of prac¬ 
tically piire methionine sulfoxide in a yield of over 
90 per cent. The amorphous precipitate can be con¬ 
verted into Uie form of microcrystalline aggregates by 
careful precipitation by acetone from aqueous or 
aqueous-methanolic solution. The product decomposes 
at 220-230® and appears to be more soluble than any 
of the natural amino acids: 1 gram dissolves in about 
1.5 oc of TOter, while about 30 oc are required by the 
parent substance dl-methionine. The solubility in 
methanol seems similarly increased. The acidity of an 
aqueous solution is that of a typical neutral amino acid 
(pH about 4,5). The compound does not oxidize 
iodide under the conditions which cause con»pletc de¬ 
oxygenation of cystine disulfoxide,^ but concentrated 
(57 per cent.) bydriodic acid liberates almost instan¬ 
taneously the expected amount of iodine. 

This product, which has not been isolated previously, 
although it has been discussed,^ is of interest (a) 
chemically, because it should consist of a mixture of 
equal parts of four stcreoisomcric structures as the* 
molecule contains,, in addition to the “asymmetric” 
carbon atom, an “asymmetric” sulfur atom; (b) tech¬ 
nically, on account of its high solubility which might 
be utilmed in the isolation of the natural 1-methionino; 
and (c) biologically, in connection with Hammett^s® 
theory^ on the role of intermediate oxides of sulfur in 
the control of cell division. Separation of the four 
isomers seems desirable and should also be of interest 
in relation with the problems of the metabolic decom¬ 
position of methionine. 

G, Tobnkibs 

The Lahkenau,Hospital Resraboh 
Institute, 

Phtladeuphia, Pa. 

COMMENTS ON THE SHAPE, GROWTH AND 
QUALITY OF THE AMERICAN OYSTER 

LtTNz‘ gave data showing that oyster shells from 
Indian sliell heaps are larger than present-day oysters 
from South Carolina commercial beds and stated that 
small size of the latter is probably due to intensive 
commercial oystering, which prevents maximum 
growth. He stated that the evident quality of pre- 
colonial oysters far surpassed those of to-day. The 

t Jour. Biol Chem., 113; 683, 1936. 

a Bioehen. Jour,, 22: 1417,1928, and 26; 2041, 1932. 

8 Proiopiasma, 11: 382,1930. 

< In its application to neoplasia a new condrmation of 
this theory, by sulfur oxides of the sttlfanilamide type 
(Biochem, Jour., 32, 1207, 1938, has just been added to 
an earlier confirmation by cystine disulfoxide (Jm, Jour, 
26: 664,1936). 

1 a Robert Lunz, Jr^ Sotiwo*, 87 1 867, 1988. 




Aitnatio^ is more eomi^edi than the abort tmtiomt 
iudieated. v 

Unfortunately, there was a misstatement about the 
percentages by which the pre-colonial oysters exceeded 
present oysters in size. Ordinary pre-colonial oyjitm 
were said to bo 02,23 per cent, longer and 76.69 per 
cent, wider than modem oysters. The correct %iirec 
are 60.07 and 42.61, respectively, according to the 
data. 

Oysters take various shapes imposed on them by 
eontact with their fellows or other solid materials, but 
there are two general shapes. On hard bottom with 
sufficient room oysters grow almost as wide as long 
and in rare instances wider. The long axis of growth 
curves to the right. Illustrative of this type are wild 
oysters of Karankawa Bay, Texas, mentioned by 
Galtsoff.^ Round oysters have heavy shells with both 
valves cupped. They have a laxgc adductor muscle, 
are usuaUy fat, have a high gallon yield per barrel of 
shell stock and shrink little due to loss of fluid after 
being opened, so that they are always in demand by 
the trade. 

Where oysters are crowded or growing on soft bot¬ 
tom and slowly sinking the shell grows straight, up¬ 
right and very long. The shell is thin, much longer 
than wide, the bottom (left) valve alone is troughed, 
the adductor muscle grows rapidly forward and smaller 
in proportion to the size of the animal than in round 
oysters. These oysters are known az snappeis or 
coons. Galisoff and Luce” discussed conditions wiueh 
produce them and stated that in “old times” coon 
oysters existed in Long Island Sound and Conneoticutf 
with the unstated inferenoe that these have given way 
to the rounder cultivated type. 

Coon oysters frmn Coon Island, Matagorda Bay, 
ciiUed for market size by an oystennan, were selected 
for straightness and the top valve length and width 
measured with a vernier caliper. The small culls were 
also measured. Oysters from Wells Point, Matagorda 
Bay^ selected for market size and roundness, were 
measured. Measurements of unattached seed oysters 
from the same locality, unsdeoted, although they were 
of the round type, were on hand* These data ivM 
compared with those of Lunz (changed to centimeters 
for comparison) in the table. Measurements of the 
lower valye frmn binge to bill, os made by Ltm% arf 
idightly shorter ihm tlw upper valye. 

Examination of the lengtb/widtb ratios slmw 
selected oysters from Indian MieB heaps 
as were aele<it^ South Cari^lika 

dal beds. average oysters ffOm 1^'^ 

were nearer the coou type average 


p, fl. ckiteotf, Bar, wm. jnved. m 
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MsAffOVHKSNTs iM C^KTitiBtim AHn X^HNort^WuyrK Katios 
Or dvMTSftS TBOM Mataoobda Bax, TaxAHt 
* Coufahkd With Pata or Lukss^ 


Type 6t oyster 

Number 

Average 

lenatn 

Average 

width 

L/W 

mtlo 

HmtU round .. 

. 200 

3.6T 

3.08 

1.16 

slM round.... 

. 112 

MS 

7.58 

1.25 

gmall coons . 

Market coons . 

. 1?0 

7.63 

3.81 

2.00 

2.32 

. 153 

1J.74 

6.07 

Noutk OaroUno Ot/Bters 

iSelected inheUs, 

Indian shell heaps .... 10 10.61 

0.50 

2,56 

Selected oysters, 

N. C commercial bods. 

. 140 

0.03 

4.90 

2.03 

Ordinary shells, 

Indian Shell heaps ... 

. 60 

10.00 

G.38 

1.71 

Ordinary oysters, 
a. C. commercial beds. 

. 160 

6.78 

4.47 

1.62 


commercial beds. Oysters in the latter category aver* 
aged only 2.67 inches in length. The quality must 
have been poor, for minimum legal market size in most 
Southern Btatee is 3 or 3i inches. 

Both sets of data show that the length/width ratio 
inereases with size for both round and long oysters, 
but the increase is greater for the elongate type. 

Coon oysters often grow in shallow water and are 
ti^en by hand so much that wading for oysters is 
known in some localities os eooning. This oyster was 
more easily obtained by the American Indian than the 
round oyster from deeper water. It seems plausible 
that small populations of Indians had the (dsoioe of 
huger oysters than those coming from intensively fished 
wild reefs of certain localities to-day. However, well- 
cultivated beds and some wild beds produce oysters 
comparable in size, although shorter in length, to any 
the Indian was Me to obtain. 

Gordon Gcntkr 

Orawtord Backxno Ookpant, Ino,, 

Palacios, Texas 

THE FERMENTATION TEST FOR 
VITAMIN 

In October of 1937 there appeared in Scubnob a 
abort note by R. J. Williams^ on the use of yeast or 
othar fungi for vitamin Bi tests. In it Dr. Williams 
OOuplad our fermentation test’-^-^ with Bchopfer's 
growth test Reference to the original note on our 


fermentation test^ will sliow that the test is in no way 
related to growth and, in fact, test conditions tend to 
exclude growth of the yeast. ^ 

No attempt was made, at the time, to correct the 
impression created by Williams's note because it Was 
thought lhat the reader would readily detect the error. 
However, in a recent book on vitamin Bj by R. R. 
Williams and Spies^ these authors have repeated the 
remarks referred to above. 

It is to be hoped that by calling attention to the 
above inaoeuraoies in the literature, a more correct 
appraisal of the fermentation test will be made pos¬ 
sible. This useful and rapid method for the deter¬ 
mination of vitamin B, has been successfully employed 
in our laboratories for several years. 

Alfred S. Schultz 
Lawrence Atkin 
Charles N. Fret 

Tub Fleisohmank Laboratories, 

Standard Brands, Inc., 

Nbw York, N. Y. 

APPEAL FOR AID FROM 
CZECHO-SLOVAKIA 

In a letter of October 31 from Professor K. Absolon, 
curator of the Moravian Museum, Brno, Czeeho-Slo- 
vakia, the writer appeals for aid with subscribers to the 
monthly Pfiroda (Nature), which as a result of the 
recent crisis has lost many local subscriptions and is 
thereby endangered in its existence. Professor Absolon 
asks that this matter be brought to the attention of the 
American libraries and establishments, as well as work¬ 
ers in natural history. The periodical in question has 
now reached thirty-one volumes. Its contents resemble 
those of Popular Seiem^e Monthlyt with many original 
scientific reports and observations. All the original 
contributions, especially for the future, are and will 
continue to be provided with translations of their titles 
and text of illustrations, as well as with an adequate 
summary in English, French, German or Italian. The 
3rearly subscription price of the periodical for America 
is $3.00. 

A. Hbdu^a 

XT. S. National Musbxju 


SCIENTIFIC BOOKS 


ANIMAI. PASASITOLOQY 

XrtjAtf 9!tMih$ki et ie ptura^tolofie t^dieale et 
rvifiUMiutr*, By M. 'Kxnv-LKUjLtat, profwseur 
^ dM fkusnlidi ite BiAlMuiis, Palis. PabUshed 

tM P- N. Trey, /ow. Jmtr. 


I* is just fifty years since the appearanoe of the 
great treatises of Blanefaard on human parasites and 
of JUTaumann and Bailliet on those of domestic animnlB 
which gars to seieatifle students rrferenee works of 
eompMunsiee eharaeter for the rapidly espanding 

■ ■ * ti ' ' ' . ^:- 

* 1814,1988. 

B. VlWaini and T. D. ''Vltaaiia B. and 

Itsjiaa la Jifbgiaieiae,*' MawnlHaa, 1988. 
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field of animal parasitology. In this half century the 
knowledge of the structure and activities of these 
organisms and an understanding of their significance 
in human welfare have been largely increased by ac¬ 
tive students of the field. Many general publications 
covering various aspects of the subject have been con¬ 
tributed by workers in all countries, but it has been 
left for NeveU'Lemaire to solve the difiScult problem 
of bringing together all the work accomplished and 
of including it without serious loss in a single treatise, 
which should give a successful picture of the entire 
field. 

Of this monographic undertaking, which is to com¬ 
prise three volumes—^helminthology, entomology and 
protozoology—the first and second have already 
appeared and the third is approaching completion. 
The volume on helminthology contained 1,544 pages 
and was illustrated by 7S7 figures. The volume on 
entomology, which has just come from the press, has 
1,376 pages and 597 figures. Both volumes are worked 
out on the same plan. The first section is devoted to 
a consideration of general topics in that field, starting 
with a historical sketch and including thereafter dis¬ 
cussions of degree of parasitism, origin of the para¬ 
sitic habit, details of life history and mode of attack 
as evolved by various types of parasites, responses of 
the host to parasitic invasion and other biological 
problems involved in the varying interrelations of the 
organisms. 

The second section treats of the anatomical and 
taxonomic features of the various genera and species 
of the parasites of man and the domestic animals. 
The geographic distribution of these forma has been 
well worked out and emphasis laid on their pathogenic 
rfilc in parasitic diseases which has been shown to be 
highly significant through the investigations especially 
of the last forty years. This section is well organized, 
complete and up-to-date, and naturally it occupies 
the major part of each volume. An extended discus¬ 
sion of hosts and the different taxonomic groups of 
free living animals which give shelter and sustenance 
to particular parasites brings together in lists, tables 
and condensed forms a mass of valuable material not 
otherwise easily available to students in parasitology. 

The illustrations are reasonably numerous, in large 
part new, and so far as checked also rightly credited 
to their original sources. The volumes are well 
printed and provided with good indexes. As the re¬ 
sult of detailed checking of the data given in various 
sections of these volumes, the reviewer has been im¬ 
pressed with the breadth and accuracy shown. Thia 
work justly ranks as the most comprehensive treatise 
of recent date in this field. Work done in all Euro- 


VOL. 

peau and extra-European laboratories has been care¬ 
fully brought together and duo credit given to foreign 
authors, thus escaping the criticism of national over¬ 
emphasis charged against some writers. The text 
manifests that clarity and effectiveness in style gen¬ 
erally characteristic of French publications. The 
treatise is a most valuable addition to the literature of 
parasitology, 

Henry B. Ward 

SOLAR RADIATION 

Etude Practique des Payonmments Soloire, Atmos- 

pherique et Terrestre (Methodes et Eesuttata). By 

Ch. Maurain, Paris, 1937. 

This is a very comprehensive summary of our pres¬ 
ent knowledge on the important subject of the charac¬ 
ter, the intensity and the duration of solar radiation. 
It covers 188 octavo pages, is divided into 14 chapters, 
contains 38 tables of data and is illustrated by 18 
text figures. 

The author points out the close relation between 
the intensity of solar radiation and related jii'oblcms 
of interest to mankind, such as climatology, the ther¬ 
modynamics of the atmosphere and forecasting the 
weather. 

He also refers to the difficulties encountered in 
attempting to obtain measurements of the degree of 
accuracy necessary to obtain comparisons between the 
intensities of similar elements at different points on 
the surface of the earth, as is done in forecasting the 
weather. For example, in order to exclude all sky 
radiation from measurements of the intensity of di¬ 
rect solar radiation, it has been found necessary to 
cover the outer end of the long tube, or vestibule, of 
the pyrheliometer with a thin glass cover, which must 
be kept free from dust A long vestibule requires a 
driving clock of considerable power and accuracy. It 
has been found that at Blue Hill, the ratio between 
the readings of the Smithsonian silver disk pyrheli¬ 
ometer and the Eppley pyrheliometer, which records 
automatically on a Wheatstone bridge, does not vary 
from OMO by more than ± 0.001, provided all adjust- 
ments are accurately made and maintained. 

In Chapter V, Table V, are Bummarized monthly 
means of atmospheric transmission for stations vary¬ 
ing in latitude from 2° jBOuth to 51^ north, and from 
altitude 8 m to 3,492 m above sea level, for eaidi sea¬ 
son of the year. The greatest monthly variation is 
shown at Turin, 66 per Cent, in September to 79 per 
cent, in February and April. The least varistton is 
shown at Calama, Chile, from 70 per cent in January 
to 84 per cent, in August and September. Tbe latter 
location was selected by the Smlthgoi^ Inatitation 
for one of its stations for determining the value # 
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tbi9 eolar oou^tani of radiation, on account of tne 
SEoall amount of variation from month to month in 
the atmospheric coefficient of tranamisaion. 
lanke adopted the factor 

j _ Total atmoapberic depletion 
Depletion by pure dry air 

This factor becomes large in industrial cities, as is 
shown in the more equable climate of urban than of 
suburban regions. 

Chapter VI treats of the total radiation received on 
a horizontal surface, directly from the sun and dif¬ 
fusely from the sky, and also from cloud sheets, either 
, transmitted or reflected. This is an important sub¬ 
ject, and Angstrom's treatment of it is given in detail. 

In this chapter, “Global radiation” is deflned as the 
total radiation received from the sun, eithei’ directly, 
or diffusely from the skyj and in Pig. 11 are shown 
typical records, obtained on a day with sunshine, and 
also on cloudy days. 

In chapter VII the radiation from the earth to the 
sky is considered, which is easily measured during the 
night hours, but which is taking place at all hours of 
both day und night, although under certain conditions 
of cloudiness its intensity becomes very low, or even 
negative in direction, when a cold surface is covered 
by warm clouds. 

The seven chapters reviewed treat of the subject 
under consideiation from the statistical standpoint. 
The remaining elmpters consider it from the theo¬ 
retical standpoint, which is quite apart from the treat¬ 
ment here reviewed. 

Herbert H. Kimball 

VITAMIN B, AND ITS USE IN MEDICINE 

Vitamin and Its Use in Medicine, By Robert R. 
Williams and Tom Douglas Spies. The Mac¬ 
millan Company Monographs, The Macmillan Com¬ 
pany, 1938. 

Dkfioienct of vitamin (thiamin) is the cause of 

SPECIAL 

A BATAL DISEASE OF PIGEONS CAUSED BY 
THE VIRUS OF THE EASTERN VARIETY 
OF EQUINE ENCEPHALOMYELITIS 
DtTRiNa the recent epidemic of equine encephalo- 
mydiitis in southeastern Massachusetts, a number of 
human cases of encephalitis were observed, which were 
shown by Potheigill, Dingle, Farber and Connerley^ 
and by Webster and Wright* to have been due to the 
vira^ of the Eastern variety of equine encophalo- 

D« Fothergtll, J. H. Dingle, B. Farber and M. L. 
Oopaaerhy/New Snp. Jour. Med^ 219 : 411, 1939. 

*L. T, Webster and F. H. Wright, Bcieno®, 88: 305, 


beriberi, which, since the dawn of medical history, has 
be^ one of the major health problems, as it is to-day, 
in populations subsisting largely upon polished rice.^ 
There is increasing evidence that deficiency of this 
nutrient occurs in the United States to a degree which 
impairs the health of a considerable number of people. 
It is, therefore, one of the most interesting of the food 
factors which are essential in the diet. Since its exist¬ 
ence was first demonstrated by Eijkman, in 1897, 
thiamin has been investigated by many investigatoi^. 
The greatest achievement in this field of research was 
the improvement of the yield of the vitamin by Dr. 
Williams from rice polishings, so that about an ounce 
of crystalline material was made available for chemical 
study. With this material, Dr. Williams and his asso¬ 
ciates succeeded in determining the structure of the 
molecule and in following up this knowledge in an 
astonishingly short time by its synthesis. The syn¬ 
thetic vitamin has now become available at moderate 
cost in any quantities which may be necessary for the 
prevention of berihwi and for clinical use. 

In Part I of the book, “Vitamin B^ and Its Use in 
Medicine,” the authors liave discussed in a concise way 
all aspects of thiamin deficiency which may be instruc¬ 
tive to medically trained readers, and suggest the clin¬ 
ical conditions in which thiamin deficiency may be sus¬ 
pected. Every clinician should be familiar with the 
recorded experience with thiamin in therapy, and many 
will gain by reading this excellent discussion sugges¬ 
tions which they will want to apply in their practice. 

Port II is devoted to the fascinating story of the 
researches which have yielded our present knowledge 
of the vitamin, its physiological role and its final 
synthesis. ‘ 

This book should be read by every biochemist, 
physiologist and progressive physician. The reader 
may be assured that he will be entertained and in¬ 
structed by it. 

E. V. McColijUM 

The Johns Hopkins University 

ARTICLES 

myelitis. As part of our investigation of the human 
disease, it became of importance to consider the pos¬ 
sibility of other host roseiwoirs of the virus. We were 
informed by a number of pigeon breeders residing in 
the area where the horse disease existed that during the 
period of the equine epidemic they had suffered un¬ 
usual losses in their flocks both of special breeding 
stock and of the common, domestic pigeon, the species 
so nuBj^erous in our cities. Indeed, one of these breed¬ 
ers made the interesting observation to us by letter that 
his ^Tosses of pigeons began to cease as soon as the edd 
weather set in.” 



fiSO 






We reeeired a dead pigeon outfieptembor 20, 1938, 
&om a breeder whoge residenoe adjacent to a faip 
on which two horses hud died rtho equine disease 
The brain was removed, tritnrsM in stehlc sea sand, 
and suspended in 10.0 cc of infusion broth. After 
centrifugation, part of the supernatant Jiquid was 
filtered through a Berkefeld V Alter. Young albino 
Swiss mice were injected intracercbraJly with both 
filtered and unflltered material (four animals in each 
group). All these mice died in 48 to 96 hours, having 
exhibited symptoms similar to those observed in mice 
infected with the equine virus of the hlastern variety. 
Bacteriological cultures of the pigeon brain suspension 
before injection and of the brains of the dead mice 
were sterile. Subsequent experiments confirmed the 
filterabiiity of the infectious agent. 

The identification of the pigeon virus was determined 
by intracerebral injection of guinea pigs previously 
immunized^ against the Eastern and the Western va¬ 
rieties of virus, and in normal controls. Each animal 
received a dose of 0.15 cc of a 1:1000 dilution of 
mouse-brain passage virus. Of six guinea pigs im¬ 
munized against the Eastern virus, two died, and from 
one of these we were unable to isolate the virus; the 
other four remained well and showed no symptoms. 
Two animals immunised against the Western virus and 
all six controls died, From one of the guinea pigs 
previously immunized with the Western virus, and 
from two of the controls, the virus was again recovered 
in mice. We conclude from this experiment that the 
virus isolated from the pigeon was the virus of the 
Eastern variety of equine encephalomyelitis. 

Pigeons were shown to be suseoptible to the virus 
obtained directly from the original pigeon, follow¬ 
ing intracerebral inoculation. In other experiments, 
pigeons were shown to he susceptible to the strain of 
the Eastern variety of equine vims isolated from the 
brain tissue of tlie human ease elsewhere described. 

GiJtner and Shahan* first demonstrated the suscep¬ 
tibility of pigeons to experimental inoculation of 
equine encephalomyelitis virus (probably Western 
type). These authors and, later, Ten Broeck, Hurst 
and Traub,® suggested the possibility of pigeons as 


the of Ibis virus from pigeons dyihg«fi^ 

mjal infeotion by it;-ir - ' 

Summiwy: The vims of the Eastern t^riety ^0® 
equine encephalomyelitis has been recoverad 
brain of a pigeon^ which bad spontaneously contracted 
the disease in an area where equine encepbalomyelitts* 
was prevalent amoxig horses, 

LrRoy B. FoTHuftonji 
JOHK H, DlNOIilC, 

James Jackson Cabot FeUoto 

BKPAftTMENT OF BaCTEEIOLOOV AND 

IMMTTNOLOOY AND 0EPARTMENT OF PKDUTEXCS, 

Harvard Mkdical School 

THE DEMONSTRATION OF PHAGE PRE¬ 
CURSOR IN THE BACTERIAL CELL^ 

In their original study of the Idneties of the phage- 
bacterium reaction, Krueger and Northrop® found bac¬ 
terial growth to be the essential conditioning factor for 
phage production. Under the conditions of their ex¬ 
periments any interference with bacterial growth waa 
accompanied by a corresponding reduction in phag^ 
formation as stated in the equation: 



where P=fphage] at any time, Pp® initial [phage]^ 
[bacteria] at any time and Bo®initial [bacteria]. 

More recently Krueger and Baldwin® have reported 
experimental evidence fr>r the production of phage 
according to tiie reaction: phage precursor + phage-^ 
phage. The preeuraor, apparently a normal cell 
metabolite, was obtained in ultrafiltrates of gt'owing’ 
phage-susceptible cell suspensions. The essential 
action tlien is analogous to autooatalytie transfor¬ 
mation of inactive exixyme precursor into active en- 
cyme upon the addition of small aznounts of the active 
form to a. solution of the precursor, e,g., trypsinogen f 
trypsin-^trypsin. The detection of phage precursor 
led to the conolusiou that preoursor fomotion, ratber 
than bacterial growth as such, dmuld condition phage 
production and that the appar^t role of bacterial 
growth is due to the fact that both these expressions 
of cellular metabolism have nearly identical optitttal 
milieus. 


host reservoirs of the virus. The susceptibility of a 
number of species of birds to experimental inoculation 
of the virus was demonstrated by Remlinger and 
Bailly,® We have been unable to any report of 

3 We are indebted to I>r. R. W. G, Wyckeff and to Lt. 
Col. Raymond A. Kolscr for providing some of the immune 
guinea pigs. Others were imraunized by ourselves with, 
chick-membrane vaccine kindly furnished by the Lederle 
Laboratories. 

* L. T. GiHner and M. S. Shchan, Boirnob, 76: 63,1988. 

0 C. Ten Broeck, B. W, Htirst and B. Tranb, Jbur, Bir«, 
Msd., 62: 677, 1935, ’ - 

and J. Bailly, Compi* rmd. goci de BwL 
121; 146,1936; ibid,, 122; 5li> 04ii, 123; 608. 


r Our findings in pig^s were briefiy ne&tkmed, Wilh 
cur permissimv by Dr. Key Feemster in on addrens hcfolw 
the American Ihiblie Health Assoelatica meotlng in 
SOS City, on October 26, and will be pubfiidied 
dmericam. Journal of Pithlie Sea^h, They Were 
referred to by one of ii$ in m address bdfw 

a meeting of the the New Veterina^ 

in Boston, on October 26. v . 

t The work cited has been snppoc^^^ 

^ants-in^aid from the American Medical AesecuMi^ 
Research Ccrporatiim of New York .foom 
interearM folends.' ■ 

9kiL-^:x/^m^ 
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Jaeger mdi Vmg^ found it pos- 
% adjiurtix]^ tiio pH and temparature of phage- 
ntixtoea, to e<»aplete]y inhihit bacterial re- 
pirodnci^cm, while phage fonaatioo continued. There 
is some question as to the theoretical significance of 
tiKise r6sult% however^ inasmuch as the method em¬ 
ployed for detecting A [bacteria] was not highly sensi¬ 
tive. Because of this and also because the yields of 
phage precursor have been both limited and irregular, 
We have sought a means of studying the precursor- 
phage reaction in the cel). The accumulated data offer 
excellent evidence for the existence of phage precursor 
within the bacterium and likewise for the dissociation 
' of phage production and cell growth. 

To demonstrate intracellular phage precursor we pre¬ 
pare ‘^activated” suspensions of staphylococci by grow¬ 
ing the organisms in a highly oxygenated medium. 
The activation process requires some two hours, after 
which the cells are separated from the medium, resus¬ 
pended in Locke's solution and maintained at 5° C. for 
two hours in order to rule out the possibility of bac¬ 
terial growth during subsequent reactions with phage. 
To demonstrate the precursor, 4 ml of activated cell 
suspension containing 5 x 10^ bacteria/ml is added to 
I ml of phage diluted with Locke's solution to contain 
1x10® activity unite/ml. The initial phage concen¬ 
tration of the mixture, therefore, is 2x10® activity 
Uttits/ml. The mixture is kept for five minutes at 5® 
C. and is then promptly titrated for total phage con¬ 
tent The end titre is found to be 2 x 10® plmge units/ 
ml, whereas that of a control (non-activated bacteria 
prepared from a 16-hout agar culture) is 2x10* 
units/mL 

A detailed study of the reaction occurring when 
phage w added to activated bacteria will be reported 
elsewhere. The data indicate that: 

(a) Plu^ precursor is produced by the actively 
meUbolmng bacterium and apparently is present on 
the cell suvface. 

(b) Precursor production is enhanced by conditions 
which favor generid cell metabolism* Cell growth and 
phage formation as a consequence present a pseudo- 
r^tiooship, for both are dependent upon similar en- 

factors^ Tim activation process men¬ 
tioned above mer^ serves to induce the production 
of r$ifttLv% latge amounts of precursor before the 
ase put ihto a Testing state by storage ih Locke’s 
aphitt^ 

ib trsnsfonued ipto phage within two 
b? after the addition of phage to activated 

The pteeurvor content of activated 
for a period of 5 to 24 hours, 
r hi mote ihcmtdahile than the 


bacterial, odL It is possible to destroy the precursor 
content of the cell by heat and still keep the cell alive, 

Albert Paul KBUBGxa 
Joan H. MuNnKLU 
Drpartmxkt or BACrKBIOLOaV, 

UNIViCESttY or CAUrOBNlA, Bkekslev 


THE HYDROLYSIS OF STEROL GLYCO¬ 
SIDES BY EMULSION 


It has been shown by Odell and Martian^ that preg- 
nanediol, as well as other sterol aex hormones, occurs in' 
the urine conjugated with glycuronic acid. 

A majority of the methods so far employed for the 
isolation or estimation of sex hormones depend upon 
acid or alkali hydrolysis of the glycosidal linkage.^* ® 
While most investigators feel that the sterol sex hor¬ 
mones are not destroyed to any appreciable extent by 
such treatment, proof that such is the case is incon¬ 
clusive. 

Venning® has proposed a method for the isolation of 
pregnanediol (as sodium preguanediol glycuronate) by 
which she has determined the pregnanediol content of 
human pregnancy urine (eighth month) to be from 20 
to 25 milligrams per liter of urine (equivalent to from 
40 to 00 milligrams of pregnanediol glycuronate). 
Other investigators have reported findings of the same 
<»rder of magnitude. 

Since it has been suggested that pregnanediol gly¬ 
curonate might be a beta glycoside/ it occurred to the 
authors that hydi'olysis of the glycaronate might be 
effected rapidly, and without destniction of preg¬ 
nanediol, by the enzyme emulsin. 

Preliminary experiments have shown that preg¬ 
nanediol glycuronate is hydrolyzed rapidly by low 
concentrations of einiilsin at a pH of approximately 
6,0, the hydrolysis being carried out directly in the 
urine. This may be considered proof that preg¬ 
uanediol glycuronate is a beta glycoside. Isolation of 
the pregnanediol freed by this method and extracted 
from the urine by a modification of the original process 
of E^aUman and Doisy* yields a product of high purity 
without additional purification (m.p. 2.^° C. unoorr.). 
Treated in this manner, second to eighth month human 
pregnancy urine yiebis from 40 to 60 milligrams of 
pure crystalline pregnanediol per liter; or approxi¬ 
mately twice the amount previously reported by other 
mve«tigator«. 

Full details of this investigation will appear soon in 


the literature. 


P. P, Veitch, Jr. 


H, S. Melonk 
E, L. Evkbitt 

DSFA&racBKt or PnrsiotoarcAii Chkuistey, 
GsmtosTOWN UNiVKRsrrT School or Msmotk* 


^ liud Martian, Bioebem. 80: 9,1986. 

« Marker, Jear. Jm€r. Soc., 60: 2442, 1936. 

/ Soc. of JCsep, Biol>ad Mod,, 34: 798, 

wad Jour. Biodtom., 98: 788,1938, 
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AN EFFECT OF LIPID FEEDING UPON 
VITAMIN C EXCRETION BY 
the RAT*.* 

Dubikg the past year we have been searching for the 
biological precursor of vitamin C (ascorbic acid) by a 
technique that has given clear-cut and consistent results 
—that is, the results are clearly positive or negative in 
each case. The earlier published suggestions that 
mannose and certain other substances might serve as 
precursors of ascorbic acid could not be veriiled in our 
own or other laboratories during the past six years. 
Meanwhile, identification of the vitamin as a single sub¬ 
stance and the development of sensitive, quantitative 
methods of analysis have led to a greater appreiation 
of the vitamin's probable wide-spread importance in 
cellular processes. It is now evident that ascorbic acid 
can be synthesised by practically all plants and ani¬ 
mals, with the exception of guinea pigs, man and the 
other primates. Therefore, oven though only the latter 
types are subject to scurvy, it is reasonable to assume 
that the vitamin has dehnite, essential functions in all 
the higher plants and animals (the lower, or less highly 
organised types, have not been investigated exten¬ 
sively). From a chemical point of view the role of 
the vitamin in vivo is essentially unknown, even though 
many empirical physiological relationships are clearly 
rocognixed. 

The technique that we have used is essentially as fol¬ 
lows. Young or adult albino rats are kept in raised- 
bottom cages of the usual type, below which a fine 
screen and funnel serve to collect the urine into small 
vials. The vials contain enough metaphoaphoric acid 
to provide a final concentration of approximately 3 
per cent The samples are removed and titrated once 
each day to provide a measure of vitamin excretion. 
Animals fed a stock diet of Purina chow or Sherman^s 
diet No. 13 show a sharp drop in vitamin C excretion 
during inanition, or a more gradual drop when placed 
on a diet of condensed milk. Hence, after a short 
period of inanition (3 to 4 days) and an additional 
period (generally 3 to 6 days) on condensed milk, 
they are in a suitable condition for assay purposes. 
The animals are then fed the test supplement plus a 
basal diet of condensed milk. 

The common purified foodstuffs such as sugars, pro¬ 
teins and oils do not affect the rate of vitamin C excre¬ 
tion. Oats, oat oil, the unsaponifiable matter from oat 
oil and halibut liver oil quickly induce a high rate of 
excretion that may readily exceed 2 mg per day. Com^ 
parable results with respect to the time and extent of 
response are obtained by feeding the pure vitamin. 
Certain volatile fractions from liver oil and oat oil are 
especially active, and investigations are being con-* 

1 Besearoh Publication No. 371, from the Department 
of ChemMry, tTaiveraity of Pittsburgh. 

“This investigation was n^e possible by a reaeareh 
grant from the Buhl Foundation. 


tinned for the purpose of checking the identity and 
structural relationships of the active materials from 
different sources. The fatty acids and common sterols . 
are inactive. 

The results are of interest, not only in relation to 
the biological synthesis of a vitamin, but also because 
of the novel effect of a lipid upon the synthesis of a 
carbohydrate (the vitamin, CeHsO^, is essentially a 
sugar). Although the suggestion of this tyj)© of lipid- 
to-carbohydrate conversion has apparently never been 
made, there is considerable evidence in the literature 
to indicate that vitamin C is peculiarly related to the 
mitochondrial, adreno-cortical and carotenoid lipids. 

It is possible that the lipid effect may be exerted 
through an indirect agency, such as by accelerating a 
synthesis from other substances, or by serving as a 
protective agent against tissue destruction. These 
phases of the problem arc being investigated, but the 
weight of evidence at the present time favors the ‘‘pre¬ 
cursor” interpretation. 

The vitamin excretion has been verified by biological 
assays with guinea pigs, in addition to chemical titra¬ 
tions, so that there is no question concerning the iden¬ 
tity or approximate quantity of the product excreted. 

Rabe R. Musuljn 
Robeet H. Tdllt, hi 
Herbebt £. Longe^eokeb 
Chas. Glen King 

Pittsburgh, Pa. 

PLANT VIRUS INHIBITORS PRODUCED 
BY MICROORGANISMS 

In a recent paper from this laboratory^ it was shown 
that many bacteria and fungi were capable of inacti¬ 
vating tlie virus of ordinary tobacco mosaic, and that 
the time required for this action depended upon the 
organism used. It was also suggested at the time that 
the inactivation of the virus in the cultures was due 
to decomposition or digestion. The high comparative 
rate of inactivation of the virus by oeitain orgamsma 
such as Aerohadt^r aerogems (Kruse) Bergey et aZ. 
and Aspergillm niger Van Tic^ham stimulated further 
investigation of their behavior. It soon became evident 
that these organisms differed from most microorgan¬ 
isms with respect to type of inactivation in that they 
were capable of producing a substance (or substances) 
in culture which when added to an eactraet of tobacco 
mosaic is immediately inhibitory to the infeetivity of 
the virus. This substance is not toric to living matter 
in the usual sense when used on bacterial, fungal Cr 
higher plant cultures, and in this respeot, retsemhles 
charcoal, Phytolacca juice,^ dry soQ tr^prin. In 
its action on the viroa. Whether or not the subetance 

1J. Johnsoh and I. A. Hoggah, 97x 10i4r^ 

SB* M- Duggar and J. K. Arni8tr(mg,'Aha. JUb. 
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is to be regarded as a virus Inaetivator or an inhibitor 
to boat infection as r^orted by Stanley for trypsin^ 
has not been fully determined. Since the inhibitory 
efbets on infeetivity is instantaneouB it suggests that 
Uie inaotivation of the virus in the instance of the two 
above organisms grown in culture can not be attributed 
to decomposition or digestion. Efforts at precipitation 
and purification have not been successful. The sub¬ 
stance may be concentrated appreciably by evaporation 
of the culture medium, Hie inactivator being tolerant 
to drying and to heat, partly withstanding 100® C. for 
several hours. In a dried broth culture the product is 
normally active at 0.1 per cent, water solution and 
' retains moat of its activity at 0.01 per cent, concentra¬ 
tion. A normal concentration will completely inacti- 
vate an equal volume of undiluted extract of ordinary 


tobacco mosaic. It is equally effective on several other 
plant virases. The inactivator passes bacterial proof 
filters but with considerable reduction in potency. The 
substance retains its activity for months in either the^ 
original culture, a heat-steriliaed culture or in a state 
of desiccation. It will also withstand hi^ concentra¬ 
tions of alcohol, chloroform, mercuric chloride and 
charcoal. The substance differs strikingly from the 
Phytolacca juice and trypsin inhibitors in several 
respects, as for example in its ability to tolerate higher ^ 
temperatures. There is therefore probably no chemical 
relationship between these peculiar vims inhibitors. 

James Johksok 

Wisconsin AaRicunTuaAL Experiment 
Station and Bureau op Plant Industry, 

U, S, Department op Aoricvlture 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE USB OP PLASTIC MATERIALS FOR 
OPERATIONS ON AMPHIBIAN 
EMBRYOS 

Operations on amphibian embryos are usually car¬ 
ried out in block wax dishes, while grafts are held in 
place by moans of glass rod %ndges.”^ When these 
devices are employed for transplantation experiments 
on the hind limb of Amblystoma,® however, it is usually 
difficult to hold the embryos firmly since the wax can 
not be molded about them in sUu; nor is it always pos¬ 
sible to adjust the glass bridges to the proper contact 
and pressure for good healing. 

The following materials and devices have been de- 
vdoped® to provide more adequate equipment for 
operations on Amblystoma embryos. They have been 
used successfully, with minor improvements, for five 
seasons and have been found adaptable to a wide 
variety of experiments with both anurans^ and 
urodelas. 

A. Operating Dishes 

Various typos of waxes and modeling clays have 
been tested to find a uon-toxic material which con be 
molded readily and into which pins can be inserted 
easily and ffimly. Most waxes are unsuitable for these 
purposcst idthough colorless ‘^Rainbow Wax” (Amer¬ 
ican Art Clay Company) works easily but lacks the 
of days. Stone** also repoi^ satisfactory 
rasuka from molding white refined^ beeswax. On the 
other hand, alffiost all clay modeling materials can be 

S W. Fhi/tcmiKi 24: lp$5-1085, 1934. 

Jcur, Exp, ZO 0 I, 32: 6,1921. 

t A* BtdtSi Joar. Exp, EooU 72 1 330, 1986. 

s W. A: Rtdts, Anai, Bee., 64: Su^l. no. 1, 43, 1935. 

A. Yodtu^rom, Jour. Oorop. V«ar., 68: 853, 1938. 

*1^ IS. 800 , Exp. Bita. and Med., 31: 1084, 


molded readily under the solution used for operating 
and ore sufficiently firm, but many of them are toxic, 
especially those with noticeable odor or color. 

To date, uncolored or gray Permoplaat Modeling 
Clay (made of China clay, petrolatum and glycerine— 
American Art Clay Company, Indianapolis, Ind.) has 
been found most satisfactory for retaining the embryos 
without injury and for holding the graft covers 
securely during the progress of healing. 

The operating dish is made by filling a Stender 
preparation dish of 60 or 00 ram diameter about half 
full of the modeling material. In performing the 
operation a depression is made in the plastic material 
by means of a blunt glass stylus, while the embryo lies 
alongside for comparison of size and shape* The 
embryo is then inserted into the cavity and the mate¬ 
rial pressed around it, or tiny spurs rolled up over it 
by means of a spear-shaped needle or glass rod. When 
the embryo is ready to be removed, it may be freed 
without injury by pushing or scooping away the sur¬ 
rounding mateml. 

B. Graft Covers 

Graft covers with pin supports have been devised to 
hold the transplanted tissue in place during healing. 
The cover proper is made of some dear transparent 
plastic sheet material such as du Font's Lucite, Plasta- 
ede or Pyralin of .090 inch to .126 ineh thickness* 
The pin supports are fashioned from small gold-plated 
safety pins (Fig. 1, A) or large (No. 7) non-corrosive 
insect pins. The safety pins are preferable, however, 
sinoe the clasps form convenient "handles.” 

The graft covers are made by sawing a pieoe of the 
sheet&ig into small rectangular blocks of about i inch x 
i inch each. A fine hole is then drilM through each 
end ^ the blo<^, using a No. 70 or 71 wire gauge dnll, 
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depending oa tiie diameter of ilie pin. The edges of 
Mie Uo^ are^ then smoothed iritii a ^harp blade, bnt 
eare should be taken not to mar the upper and lower 
surfaces where clear visibility is necessary. The block' 
may also be trimmed away to form a surface of contact 
of any shape or sise desired. 



t 2 


Fio. 1. Graft cover support made from small safety 
pin (A) straightened out (B) and bent at throe points 
(C). xl. 

Fig. 2. Completed graft cover viewed from the side 
(A) and from above (B). xl. 

The supports are made by first straightening out the 
safety pins (Pig. 1, B). Each pin is then bent to 
form three alternating right angles (Fig. 1, C). The 
pins are then driven tightly through the holes in the 
block (Pig. 2). They may also be cemented in place. 

The graft cover is used by centering it over the trans¬ 
plant and pressing the pin points into the plastic mate¬ 
rial until the cover rests evenly on the graft with suffi¬ 
cient pressure to hold it in place during healing. 

This type of graft cover has the advantages of 
affording clear vision and of being easily manipulated, 
perfectly adjustable and of standard construction so 
that any one cover may be used for any graft, irre¬ 
spective of the aiae or position of the embryo or the 
location of the transplant. 

Walter Alva Stultz 

The ITniveesity of Vermont 
College of MientetNE 

A CULTURE SLIDE FOR DARK-FIELD 
MICROSCOPY 

The slide has a central circular stage about 3 mm 
in diameter which is surrounded by a circular moat 
approximately 0.9 mm deep and 4.5 mm wide at the 
top. The wall slopes away from the central stage m 
that the stage is at the upper surface of a truncated 
cone with a broad base. At a slight distance from the 
outer margin of the moat, a second narrow and shal¬ 
low groove is cut in the glass, entirely encircling 
moat. The surface of the central stage, the gloss sur¬ 
face between the moat and the em^eling groove, aii^ 
surface outside the groove are all on tb* 


oame levd ao that k Ikin coverslip 4|^Ued to the di4e 
leaves only a eapiUai^ space between the under suXt 
of the oovexalip and the sur^oe cif the stOgei 
while there remains a conwderable space in the moat 
for culture medium to supply pabulum. The outer^ 
circular groove guards against contact of this medium 
with the vaseline or paraffin used for sealing the edge 
of the ooveralip. 
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The upper drawing shows the pattern of the face of 
the slide. Below it is the pattern of the profile view 
of the median longitudinal section. 

The measurements and the levd of the stage may be 
varied in different models to meet special needs. At 
the present time two models are available. One of 
these is 1.15 to 1.20 mm thick for use with the Zeiss 
cardioid condenser and the paraboloid condenser of 
the Spencer Lens Company, and the other is X.S0 to 
1.40 mm thick for use with the paraboloid condenser 
of Bauscb and Lomb. 

The sUdes are being mode by C. A. Hausser and 
Son and may be obtained through ArUiur H, Thomas 
Company, 230 South Seventh Street, Phzladdphia> 
Penna. 

Waro J. MacNxal 
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SELENOLOGY AND COSMOGEOLOGY 

COSMIC AND GEOLOGIC IMPORT OF THE LUNAR FEATURES 
By Dr. HERMAN L. FAIRCHILD 

EMERITUS PROFESSOR OF GEOLOGY, UNIVERSITY OF ROCHESTER 


Apology: In slight excuse for trespassing in the 
astronamio field it may be said that a geologist, coop¬ 
erating with an astronomer, showed the fallacy of the 
nebular hypothesis, which had been cherished by as¬ 
tronomers and selenographers for more than a cen¬ 
tury; and that a student in geology may have some 
reasonable ideas in selenology. 

TAems: The basins and pittings of the lunar surface 
are impact craters and are ocular confirmation of the 
view that the planeto and satellitea were built by cold 
aecretion. This implies acceptance of the planctesimal 
hypotbesis of Chamberlin and Moulton. The genesis, 
growth, history and structure of the earth and moon 
axe here considered from the planetesimal view-point. 

Bver fence Oalileo first peeked at the moon through 
orode tdteioop% tike lunar surface has been periiaps 


the most singular, fascinating and puzzling of tele¬ 
scopic objects, Galileo’s surprise and delight have 
been reexperienced by all observers, and for four cen¬ 
turies selenography has been a favorite pastime for 
sky-gazers. Description and portrayal of the so-callc^ 
craters and of the plains, mountains and the many 
peculiar features make an extensive literature. In 
recent time photography has largely displaced pen and 
pencil. Naturally the moon has been the subject of 
much speculation and imaginings and the cause of 
superstition and mental aberration. Scientific litera¬ 
ture includes much lunar description that is unscien¬ 
tific and even unreasonable. The most pretentious 
treats^ on the moon in American literature argues for 
the existence on the moon of atmosphere, snow, ice and 
v^^tion. This ignores the heated condition of tlw 
sui^ee during the long lunar day. It would be a xiew 
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Boxt of vegetation that oould endnre the great ex- 
tiam^* of 'tem^rlitnre between the lunar day and 
night With all this intereot in and study of the xnoon, 
the origin of its striking features yet remains in 
question. 

Lunar Cratrrs 

The most important error in the lunar study relates 
to the so-called orators. Until later years the tens of 
thousands of pittings and circular depressions have 
been quite universally regarded as of explosive or vol¬ 
canic origin. The volcanic conception was naturally 
involved in the erroneous nebular hypothesis to bo de¬ 
scribed below. Volcauism seemed to be the natural or 
even inevitable stage in the cooling of a molten globe. 
However, with the exception of the circular form of 
the basins and the supposed resemblance of the lunar 
substance to volcanic scoria, it is questioned if there 
is a single feature of the moon’s surface that simulates 
or illustrates volcauism as we find this upon the earth. 
A casual resemblance of the lunar features to terres¬ 
trial volcanic craters was accepted as proof of vol- 
canism, and the negative facts and philosophy were 
neglected. The evidence and argument in negation of 
lunar volcanism and the rational substitute will be 
considered later in this writing, The study of the 
moon, selenology, has been retarded by adherence to 
a mistaken conception of planetary genesis. The same 
is emphatically true of geology, which held the belief 
that the earth was originally a molten, incandescent 
sphere. Most serious problems in geology refer, in 
their final analysis, to the manner of formation of the 
earth. It is desirable now to review briefly the astro¬ 
nomic element in our earth science. 

Nkbulab, LapiiAcian, Hypothesis 

This hypothesis postulated that the material of the 
solar system was originally a discoid or wheel-shaped 
nebula of superheated gas with rapid revolution. By 
centrifugal force successive rings were detached, which 
in some manner evolved the planets j the sun being the 
undistributed central mass. This hypothesis required 
that all the planets, planetoids and satellites i^ould 
pass from a superheated gaseous condition through a 
molten state. This conception, which involved a molten 
incandescent earth, was universally accepted for a 
hundred years down to the close of the last century. 
Yet the conception was not true. It remained for a 
geologist with the ooUaboration of an astronomer to 
prove its fallacy. They found that the Lapkeian con¬ 
ception failed at every point where it was tested by 
modern physics. 

PXiANBTBBIUAt HtPOTBESIS 

As a substitute for the mistaken hypothesis Pro* 
fessor T. C. Chamberlin with Professor P. Moulton ^ 


formulated in ^ year IdOO the planetesmial hypotb- 
esis. This new oonoepticui bolds that the materiib 
which constitute the planets, planetoids and satellitjhi 
were derived from the sun through gravitational effect 
by a passing star. The comhination of forces and 
movements involved in the dynamic enconntefr threw 
the expelled and disseminated solar material into 
orbital revolution around the parent body. 

Under this hypothesis the planets and aatelEtes, in¬ 
cluding of course the earth and moon, were formed by 
a process of cold accretion. They were built up from 
nuclei by ingathering through overtake and intake of 
solar material, bodies large and small, the ^'planetesi- 
mals” all traveling in the same general direction in 
various orbits about the sun. 

Othb® Cosmic Hypotheses 

The astronomers and astrophysicists finally accepted 
the death sentence on the Laplacian ooneeption; and 
some of them soon formulated their own hypotheses 
as rivals or substitutes for the plunetesimal. During 
the last thirty-five years the considerable literature on 
the subject records many changes and revisions in the 
hypotheses. Like the planetesimal, these conceptions 
are all based on assumptions. 

In his recent book, **The Solar System and Its 
Origin,” Professor H. N. Bussell has briefly reviewed 
the several hypotheses of the genesis of the solar sys¬ 
tem and concludes with these words, “The most encour¬ 
aging direction for this attempt would still appear to 
be in the modification of the hypothesis of on encoun¬ 
ter.” We may claim that the planetesimal hypothesis 
yet stands with the simplest assumption and the most 
reasonable sequence of process and events. 

Our planetary system had a biparental origin. The 
father star passed on his way with calm indtSerencei 
leaving to the mother sun the r^ponsibiUty of training 
her brood and brining it into the present Orderly and 
stable system, the sokr family, as ChomberUn aptly 
called it. 

Omonr qp the Eakfh 

The ostronmnie philosophy covering the orig^ of 
the planetary system has relation to fundameotai 
geologic philosophy. 

The conception of an originally molton earth 
inherent in ^ naeessitated by the nebular hypotbes^ 
and down to for^ years ago Otir earth scienoe wa^ 
based on ^ oqse^tion of an oi^di^ally inote 
With the passing of i|>« nehi^^r hypolAms 
gbbe idea should have been dis^rded as 
factual basis. Yet the idek Was so In 

rifle thought imd IBerattqw that it ant^ves and 
^appeilns:ih 

have, :'besu: 
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tiM batata of tite planotai^ system other than the 
hefeialar hy potiie^ f Under any eonseption of plane* 
tary origin thns far proposed the answer is fairly 
uegatire. It is how generally recognized that the 
planetary system is composed of materials derived 
from the son and that its present form is the product 
of an organizing process acting through vast eons of 
time. Concerning the origin of the earlh only two 
conditions seem possible. Either it was bom with 
full volume and mass or else it grew by some manner 
of accretion. Whatever was Sts origin and history 
the same must be attributed to all the other planets. 
The earth could not have been unique. 

4 If the earth, derived from the solar atmosphere, 
held at once as a gaseoiis globe all the substance of 
the present earth, then a similar condition was true of 
all the planets. Such initial concentration of nearly 
all the substance of the planetary system is not only 
highly improbable, but it would be quite impossible 
to trace its evolution into the dynamics and structure 
of the ozistiug system. 

If the earth was built by accretion and yet was 
molten when completed, then the ingathered materials 
had retained their solar heat during all the vast lapse 
of time necessary for the acoretionary process. This 
seems impossible. The solar substance drawn from, 
or expelled from the sun was thrown far out into 
interstellar space. (Pluto is over three and one*half 
billion miles from the sun.) This gaseous material 
was tmbjeeted to the absolute zero temperature in the 
vacuum of space. It must promptly have been con¬ 
densed to fluid and eventually to the solid state. 
Astronomic science does not truly favor in fact or 
philosophy the conception of a molten earth. 

Dkeussion of the genesis of the solar system during 
the past thirty-seven years has left the Chamberlin- 
Moulton planetesimal hypothesis as the one with the 
kast assumption and the most reasonable, simpk and 
satisfactory conception yet proposed, and the one 
mbst in harmony with geologic facts. Geology favors 
the oedd aoereiion theory. 

A»8Bhok OS' Lunab Yoloaniom 

The many singular features of the lunar surface 
were aKrihuted to volcankm in the absence of any 
seiouiiflo explanation, and the physical charac¬ 
ters of volvmnism were not properly con- 

One of the latter relates to the moonVetruo- 

and the u^oon, built of planeteslmals, 
The only mateiiak on the 
the nioem’s sub^nee umy be cozn- 
> qketroecopk means, 

do !Mve supers 
satth, to 


a depth of quite two thousand miles, has been sub¬ 
jected to the alterative work of water and air, pro¬ 
ducing materials and structures entirely absent on the 
moon. The lunar substance is the unoxidized, un¬ 
hydrated, unaltered planetesimal stuff. The name 
‘^lunite” will now be used. 

The earth’s exterior mass is compact, solid rock. 
Through Assures in the crust and by outflow of molten 
magma some large part of the earth’s imprisoned^ 
gases, the magmatic volatiles, found slow and quiet 
escape. Some part escaped imprisonment by violence, 
producing volcanoes. On the earth’s entire surface 
volcanism is a rare and widely scattered feature. Un¬ 
like the earth the moon has no compact rock strata* 
Being gravitationally incompetent to hold gases on its 
surface, it never had an atmosphere and ocean. What¬ 
ever was the genesis of the moon, its surface material 
has never been compacted by water action, sedimenta¬ 
tion. 

The moon’s substance has been generally described 
as scoria. Temperature measurements indicate that 
the material is highly porous. It thus appears that 
the surface material is relatively incoherent, Its na¬ 
ture is evidently what would be expected from accumu¬ 
lation through planetesimal accretion. Undoubtedly 
the moon inherited in its solar substance its proper 
share of volatile elements, and these volatiles must 
have found easy escape. The magmatic vapors of the 
lunar body were able to escape with relative case 
through the uncompacted surAoial mass, and no cause 
or condition is found for explosive phenomena, 

M£tex)b Crater 

The only feature on the earth with which the lunar 
craters may be compared is Meteor Crater in north- 
central Arizona,^ Involving complex problems in 
kinetics, mechanics, meteorology and geology, this was 
declared, by the great Arrhenius, to be the most inter¬ 
esting spot on the earth. 

The present concern is with the impacting body, 
meteorite or comet, and the disposition of its energy 
and mass, and also with the effects and phenomena of 
the impact. This requires a fair description of the 
orater-bttrin in all its features. 

We do not know if the impacting body in this 
Arizona encounter was a member of our solar system, 
only a belated planetesimal, or was a visitor from 
interstellar space arriving in haste unannounced and 
without credentials. 

Tbk crater is a great circular basin, in hard rock 

id, K. Gilbert, SciVKOfi, 8, 1899; D. Barringer, 
Pr<fC4 mui.i Beceniber, 1905 j B, 0, 

ibid.; H, L. Fairchild, Geol Soc. Amer., Bull. 
18, lt07. :a]id Boizkcc, 72,1980; Eliot Blookwalder, Sci- 
ENdkt 1982: Clyde IB^isheir, AuneiT* M!ua. Kot. 
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strata, now 4>000 feet in diameter and with a depth of 
600 feet, of which about 150 feet is due to uptilt of 
the rook rim. An inwash filling has average depth of 
about 80 feet. The rock strata belong in the Grand 
Canyon series. In descending order, with approximate 
thickness they are, Moencopic red sandstone, 40 feet; 
Kaibab limestone, 260 feet; Coconino white sandstone, 
960 feet. 

At the time of impact the spaces and interstices of 
the upper strata were filled with air and water, while 
the Coconino sandstone was saturated with water. 

The tremendous concussion shivered the rocks to 
dust for a depth 1,200 feet or more. 

The underground form of the shivered rock was that 
of a “cone of percussion," Taking the angle of the 
cone as ninety degrees and assuming that the impacted 
area on the surface of the plain was a circle of 1,000 
feet diameter, then the downward enlargement of the 
cone would, at the depth of 1,200 feet, give a diameter 
of quite 3,500 feet. 

The short-wave vibrations pulverized the quartz 
grains of the Coconino to microscopic dust and pro¬ 
duced heat sufficient to fuse some of the quartz into 
silica glass. 

The water in the pulverized and vibrating mass was 
instantly changed to superheated steam, and the violent 
expansion lifted not only the crushed rock but also 
the overhanging shattered strata and piled part of 
the mass on the plain, while the larger part fell back 
into the instantly created basin. 

Further explosive eflEect uptilted the topping strata 
of the basin rim. During subsequent time the upper 
portion of the walls has receded somewhat by weather¬ 
ing, as indicated by the talus slopes. The remnant of 
the tilted strata has a maximum upslant of about 150 
feet. 

The ring of rock debris on the crater rim is a great 
ridge with a basal width of nearly one-half mile. It 
consists of quartz flour, the powdered Coconino sand¬ 
stone and fragments of Kaibab limefstone. Larger 
blocks of the latter have been estimated in weight up 
to 4,000 tons, and huge blocks of this limestone lie a 
mile from tlie crater. The ridge of debris has been 
reduced in volume by rain and wind erosion. 

The amount and weight of rock expelled from the 
crater-basin is fairly determined. Drilling in the 
crater penetrated 800 feet down to the red Supai sand¬ 
stone, of which 80 feet is inwash filling. The 720 feet 
deducted from 1,250 feet, tlie depth of the three rode 
formations, leaves 530 feet as the depth of the primi¬ 
tive crater basin below the surface of the plain. The 
same figure is found by deducting 160 feet of uptilt of 
the rock rim from the 600 f^t of basin depth and 
adding the 80 feet of inwash filling. 

The expelled rock was a diseoid of stone with 


diameter about 3,500 feet and tlnckneas of 530 feet. 
The weight was about 400,000,000 tons. The energy 
expended in tossing this mass to the plain was a minor 
portion of the energy transferred from the meteorite 
to the earth. 

TBAKSlFOBMATiOK OF EKXBOX 

The dynamics involved in the production of the 
crater give a fine illustration in conservation and 
transformation of energy. The resident energy in the 
falling meteorite, mass-motion, was partly transferred 
to the earth and transformed into vibratory motion. 
This was all transformed into molecular motion or 
heat and this was retransformed through steam expan¬ 
sion into mass motion, the lifting of the great mass 
of rook through hundreds of feet against the force of 
gravity. To-day port of that energy is stored in the 
great ring of rock rubbish on the rim of the crater as 
potential energy, by virtue of its uplifted position. 

All the kinetic energy of the meteorite was not 
transferred to the earth, as a large part was used in 
its self-explosion, noted below. The collision, the 
transformation of energy, the explosion deep in the 
earth and the bursting of the meteorite all occurred in 
a second of time. 

Some of the substance of the meteorite, exploding 
ainmltaneously with the crater eruption, is found in 
the crater filling. 

Canyon Diabix) Isons 

On the plain surrounding Meteor Crater in a radius 
of four to five miles have been found thousands of 
nickel-iron meteorites, the Canyon Diablo siderites. 
They range in weight from 1,406 pounds down to tiny 
individuals of a few grams. Their character, number, 
size and association make this “fall the most famous 
and interesting in the literature of meteorites." 

The irregular form of the irons, with great angular¬ 
ity and sharp cusps and ridges, shows that they were 
nodular accretions in a non-metalUc substance, prob¬ 
ably meteoritic stone. It appears likely that most if 
not all solid iron meteorites were originally inclusions 
in stony matrix. The Willamette iron in the American 
Museum of Natural History with its perforations is 
a fine example. The genetic relationship of the Can¬ 
yon Diablo irons to Meteor Crater is positive. The 
irons were nodular inclusions in either the giant 
meteorite or in stony nuuwes which were attaidied to 
the great nucleus. Stone-like meteorites, the aerolites, 
are highly perishable, and exposed to air and water 
di^lve and disappear. Tbe giant meteorite its 
companions, if it had such, undoubtedly were largely 
stony substance which disappeared thousands of yearn 
ago, leaving the irons and the crater features as the 
record* It has been suggested that the irons 
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unattAeh^d or fsee companions of the meteorite* This 
idea probably is in error. The irons mth their stony 
casings did not fall directly from the sky or vertically. 
Such fall wonld imply that the thousands of bodies had 
been traveling through space as a great open swarm or 
duster ten miles in diameter; which would seem impos¬ 
sible. Gravitation would draw the bodies together 
into a dose, compact mass. Atmospheric obstruction 
during their fall to the earth could not so widely sepa¬ 
rate the units. The impact of such assumed close 
aggregation would have quite the same effect as if it 
were one solid body. The kinetic energy changed 
instantly to heat produced expansion with violent 
« explosion which distributed the entire mass over a 
circle of five miles radius. The sharp edges and angles 
of the nickel-irons prove that they were not heated 
sufficiently to produce any fusion. This fact is also 
emphasized by the occurrence of innumerable minute 
irons. 

Fate or the Meteorite 

The fate of the meteorite is the interesting and 
important question. This has already been suggested 
in the explanation of the Canyon Diablo irons. 

Exploration of the crater was made in the belief that 
a great nickel-iron mass lay buried. This is mechani- 
oally impossible. 

Physicists claim that in the sadden stoppage of a 
great meteorite with planetary velocity, the kinetic 
energy, mass motion, would produce heat sufficient to 
vaporize the mass. This appears to assume that all 
the energy is expended upon the mass itself. But at 
Meteor Crater all the enormous energy represented in 
the crushing of the strata and the expulsion to produce 
the basin was transformed energy supplied by the 
meteorite. The explosion of the meteorite was in quite 
the same instant of time as the impact and concussion. 
A moment later came the piling on the plain of the 
disrupted rook. It is probable that some part of the 
meteorite lies beneath the great ring of rook debris 
surrounding the crater. Such burial probably has 
preserved some meteoritio stone of which the meteorite 
was mostly composed. 

In any physical and mathematical study of the 
transformed energy the enormous amount consumed or 
utilized in the expansion, and in the projection and 
spreadings of the mass over the area of ten miles in 
diameter, must be recognized, as well as that utilized 
in the production of the crater phenomena. 

If the impacting body was a spherical siderolite, of 
3.^00 feet diameter, and with an average density of 
40, then its weight was 65,450,000 tons. 

liOHAB CtLATKItS OF IhFAOT ObKHK 

The hmar craters are mostly deep depressiona below 
#e general aurtaee, even to a depth of 10,000 feet, 


and it is now recognized that the lunar depressions are 
impact craters, produced by the infall of bodies of 
undetermined nature and velooity. Many of the 
craters have a central cone, a feature readily duplioatdl 
in experimentation. The sharp-pointed or spire form 
is undoubtedly due to spalling or exfoliation of the 
massive ori^nal columns, caused by expansion and 
contraction of the luniie under the extremes of Um- 
perature. 

The multitude of craters and ringed plains many 
thousands in number, sometimes closely crowded and 
overlapping and of varying size up to fifty miles or 
more in diameter, is a remarkable and strange display, 
but this is precisely the condition and appearance 
theoretically required during the early stage of plane¬ 
tary growth by ingathering of plonetesimals.^ 

The moon is ocular evidence for the cold accretion 
element in the planetesimal hypothesis. 

Fate of Lukab PijIlNETesimals 

Between Meteor Crater and the lunar impact craters 
there are g^at differences, due to the uncompacted 
character of the lunar surface material and to the 
varying size of its impact features, ranging from 
barely visible pittings up to ringed plains with diame¬ 
ter of sixty miles. Planetesimals are supposed to have 
ranged in size from dust particles to bodies the size 
of planetoids (asteroids). The most striking feature 
is the close crowding and even overlapping of hundreds 
of craters, yet retaining perfect form. The absence 
of non-circular forms has been noted as an objection 
to the impact theory. 

Two significant elements in the lunar landscape are 
the high topographic relief of the crater ridges and 
basins, and the clearness of the surface details, espe¬ 
cially the irregularity and asperity of the circular 
ridges. If the infalling planetesimals were vaporized, 
then in the areas where the craters are closely crowded, 
the thick mantle of preoipitaled planetesimal sub¬ 
stance would certainly bury the surface details and at 
least partly fill the basins. Only the younger craters 
would remain uncovered and distinct. This appears 
definitely to rule out the conception of vaporization 
of the infalling bodies. The crater forms with the 
depth of the basin suggest that the planetesimal pro¬ 
duced a splash in the unoompacted lunite and, passing 
downward with its energy transformed to heat, was 
engulfed as a molten body in the lunite; a revulsion 
producing the central cone. The velocity of the 
impacting body is an undetermined critical factor. 
It is assumed that all the planetesimals were traveling 

^ Hup term meteor refers to the atmosphere. A body 
falling through the atmosphere we call a meteor. As the 
moon had no atmosphere it had no meteors. For its 
aocretionary inf alls we have no better name than plane¬ 
tesimals. 



in the same genaral direction with the earth and tnoon^ 
and were oaptured by the attraction of the planets in 
home sort of overtake and intake. The acceleration of 
the velocity of infall due to gravitation except on 
dose approach was on the moon only one eightieth of 
that of the earth. 

The remarkable central cones are quite certainly 
an effect of the recoili revulsion or upthrow of liquid 
or gezni-liquid from violent disturbance. In experi¬ 
mentation this feature results with burial or engulf- 
ment of the missile. The level smooth Boors of the 
majority of craters suggest liquidity. 

From this brief study it would appear certain that 
the planetesimals were not vaporized. Their stoppage 
was unlike that of the Meteor Crater bolide. They 
plunged deeply into the incoherent lunite before their 
energy was entirely changed to heat. Free explosion 
in the deep inclusion was inhibited, but fusion occurred, 
of both the planetesimal and the enclosing lunite. 
Under this conception all the moon’s substance passed 
through a state of fusion. This would ^ve the lunite 
the dark color and resemblance to terrestrial lava and 
scoria. 

Lunar Plains 

The larger part of the moon’s surface is compara¬ 
tively or entirely destitute of craters. These relatively 
smooth areas were called '‘seas” or ^‘maria,” under the 
mistaken conception that the moon once had atmos¬ 
phere and ocean. The striking contrast between areas 
covered with craters and adjacent areas quite or wholly 
destitute of craters would seem on first thought to be 
fatal to the accretion theory. The volcanic conception 
did not explain this discrepancy. 

It must be supposed that the infalling planetesimals 
were quite impartially distributed over the lunar sur¬ 
face. The present difference must be due, not to 
unequal infall but to destruction of the impact fea¬ 
tures. For this we may not invoke external or cosmic 
agency but must recognize some force or process 
within the moon itself. An evident internal force is 
gravitation with condensation and contraction process. 
With a radial depth of over 1,000 miles and the loose 
texture of the lunite, there must have been considerable 
subsidence of the lunar surface. The maria are such 
areas of depression below the general surface. The 
large irregular areas, comparatively destitute of per¬ 
fect impact features, yet carry many remnants of 
broken-down crater rims. They probably are the 
areas of surface subffldeuce since the moon beeame of 
age. The structure and behavior of the porous and 
brittle lunite were so different from that of the earth’s 
solid crust that the peculiar mechanics are difficult of 
interpretation. It appears that some factors bavO 
largely but not entirely riiattered or bwBcen down tbc 
crater tapog^ttphy. A few eratets in good £6rm oh 


wide ptaios are reomrd of jdaneMdiiial ioleB aub*^ 
sequent to the areal eubsidenoct 

Some of the bordm of the plaina are ^epiressed 
alongside of mountain ridgee, a rdation ciix^t to 
differential vertical movement or fauHiiig on the 
earth. Such relations are the natural effect of local 
subaidence. 

The large circular areas, ‘^ged plaina/’ probably 
are the impact areas of great planetesimals. The great 
variation in size of the records of impact, from minute 
pittings up to the "Mare Imbrium” 700 miles in diame¬ 
ter, is the normal record of planetcfilinal infall. 

The variety of singular forms and markings on 
the lunar surface, never explained under voleanism, 
will probably Bnd explanation as the peculiar effects 
of planetesimal impact and explosion. 

Stages in the cosmic history of the lunite: 1. Exis¬ 
tence in the sun for a near-etemity of time, as super¬ 
heated vapors of all known elements. 2. Kemoval from 
the sun with distribution far out in interstellar space, 
with subjection to absolute zero temperature. 3. 
Motion in orbital revolution around the parent body, 
with loss of heat and condensation to liquid state, 4. 
Continued cooling and condensation to solid state, as 
planetesimals of size from molecules to masses like 
the asteroids. 5. Collision with the moon, probably 
producing a second state of fusion. 6. Cooling and 
condensation to solid lunite. 7. The latter infall 
exposed to human vision through 240,000 miles of 
space and subjected to human cogitation. 

Thr Juvenile Earth 

The earth had its inception, perhaps it might be 
called its embryonic stage, as one of the larger masses 
of the planetesimal swarm. It grew by drawing to 
itself the other and smaller planetesimals that drifted 
within the range of its gravitatiozial oontrcB, through 
the crossing of their orbits. 

An important question at onee arises as to the ton- 
perature of tiie infantile earth. It may be epn^ded 
as a possibility that the initial moss had high t«m|to*a^ 
ture. Sudi conception would imply tht\t either the 
mass or knot of snperiuiated material which served 
as the nucleus of the young earth had retained its 
heat from the far time of solar outpouring ot that 
the aooretionary process began promptly after 
dynamic encounter. Tim might explain, in past; #e 
supposed present vi^ bi^ tonpemtoio of the eaidh’* 
interior. Bowever/ the 1^^ ^ rime that mtot jhaW 
been required for the ybui^ eartl> tn gatlM 
great amount of material would have aHea^ 
smaller ptoketefgn^ trav^ng a 

absolute aero trinp^ea^ to W th# hOai 




" Wluttoter tfati of the intentile earth, 

plaoetesiiiU^ formed it must have been 
eiihllar in oampodtiob or snbstanoe to those which 
lateir built the mature earth* They contained all the 
viHuioiiB elementa which compose the earth end its 
emwlopes. This rules out the faiusaful idea that the 
earth’s oore is nickel-iron and that the globe is built 
of coneentrie layers of diverse composition* This con¬ 
ception of concentric structure appears to rest in the 
belief in an originally molten globe which was inherent 
in the discarded nebular hypothesis. 

The temperature of the earth’s interior in distribu¬ 
tion and di^ree and periiaps in cause is yet undeter¬ 
mined. We do not know if the earth is gaming or 
is losing heat. To determine this, precise measure¬ 
ments are required through centuries of time. If we 
may assume that physicists in the far future will have 
seientifie curiosity and intelligence, it would be a 
fine bit of altruism for living geophysicists to make 
and record precise temperatures in deep drillings, in 
areas and under conditions that may be exactly dupli¬ 
cated centuries hence. 

The juvenile period in the earth’s development 
endured until the earth, in its growth, had acquired 
grayitative force sufi^ent to hold an atmosphere and 
primitive ocean* This ability was probably attained 
when the earth was about the size of Mars or with 
one ninth of its present mass. During this early stage 
of planetary growth, the surface of the planet prob¬ 
ably was similar to that of the moon. The absence of 
air and water on the moon has permitted preservation 
of its surface features through the untold eons of time 
since the latest planetesimal bombardment. Under 
the planetesimal view the earth’s oore, about 4,000 
miles diameter, is the original planetesimal sub- 
aUnee, minus a large portion of its occluded gases, 
with chemical recombination and molecular readjnst- 
m^t under the enormous compression of eight ninths 
of the earth^s mass. 

Gbowth of the Globe 

As the larger earth grew in mass and gravitative 
poirer it had increasing grasp on the flying plane- 
lesimalB. The accretion was accelerated as long as the 
pianeteainml supply was abundant; but the later 
growth d£ the g{obe bod deereaaing rate of accretion. 

Diirixiig the Mage of rapid aceretion the earth’s 
t^faoe a statii of great disturbance* The in- 
produtsed great splashing of 

conmiBsion on the land 

that fell on the land sur- 
dissolved 

m#ea6aA With the pkne- 
modified 


materials, volcanic eruptives and aqueous sediments. 
In deep burial the mixed materials were subjected to 
pressure, to heat and molecular reorganization. Even¬ 
tually at lesser depths in the completed globe, this 
earth stnif has been highly differentiated into metallic 
segr^ations and the varieties of lava. A striking 
product of differentiation is found in the enormous 
amount of crystalline quartz, represented in all the 
metal-bearing quartz veins, in all the sandstones and 
qnartzose rock and in the sand beaches of all the sea 
and lake shores of the world. 

Great activity and change within and on the earth 
did not cease with the completion of its volume. It 
has continued restless like a living organism. Its 
dynamics and phenomena challenge human intelligence, 
and interesting and important problems are yet sub¬ 
jects of study. The writer, in hj^gone years, discussed 
geologic problems under the planetesimal conception.^ 
One of those problems now requires further considera¬ 
tion, with change. 

Bbgiknino of Life 

If life was initiated through chemical and physical 
action from inorganic matter, under control of solar 
energy, the physical conditions in degree of heat and 
moisture requisite for life processes were fulfilled 
when the earth had acquired volume and depth of 
atmosphere suffleient to conserve the solar heat. The 
planet Mars, with a diameter of 4,215 miles, some¬ 
what more than one half of the earth’s diameter, has 
a thin atmosphere with some water, but it is doubtful 
if the surface temperature is sufficient for either 
initiation or development of life as we know it. Per¬ 
haps the suitable conditions existed on the earth when 
its diameter was 5,000 miles, and it had about one 
fourth of its present moss. However, an inhibiting 
factor must be recognized. While the earth was 
acquiring three fourths of its total mass the aocre- 
tionary process probably was accelerated so that the 
surface was continually mantled with fresh accumula¬ 
tion. And whether the material was partly of large 
planetesimals producing great commotion, as noted 
above, or was largely of planetesimal dust and minute 
bodies, as Chamberlin suggested, the conditions were 
unfavorable for life development. 

However, when the earth was nearly full size, the 
accretionary process was slow, and slowing, then the 
pbysieal conditions oeurtainly were favorable for life- 
That relatively short span of pregeologic time yet 
mast have been sufficient for the evolution from 
primitiye Ufe-Aubstimee to the highly organized ani- 
mdt bfe represented in the oldest unaltered geologic 
depbata. 

Xu Aewsrioan O^olapiati jJS : 
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The philosophic claim is made that a single life 
genn might hold all the potency and promise of the 
entire organic world. But why restrict the beginning 
of life to a single germ ? And why restrict the oiganic 
synthesis to one occasion T No good reason appears 
for supposing that the combination of forces on the 
surface of the mature earth was ever essentially unlike 


the present, and the oiroumstanoeB which produced the 
primordial life must have been constant This implies 
the probably oontinuoas creation of organic matter to 
the present time. The amoeba either has retained its 
simplicity through countless generations of organic 
evolution daring a vast length of time or it is of recent 
creation. 


SCIENTIFIC EVENTS 


INTELLECTUAL FREEDOM 

Thb following manifesto signed by 1,284 scientific 
workers, of whom sixty-four were members of the 
National Academy of Sciences, and eighty-five college 
presidents and deans and directors of industrial lab¬ 
oratories and experiment stations, has been issued: 

In an article entitled ^*The Pragmatic and Pogmatic 
Spirit in Physics, ’ ’ which appeared in the April 80 issue 
of Nature (with strong editorial disapproval), wide pub* 
llcity is given to the official Nazi position on science and 
scientific research. In essence the article is an attack on 
all theoretical physics, and, by obvious implication, on 
scientific theory in general. It introduces the official 
racialiam of the Nazis to divide physicists into good, i.r., 
uoB'thoorctical and Aryan,'* and bad, theoretical 
and Jewish. Similar notions have appeared in many 
popular magazines and scientifle journals in Germany, 
in the addresses and writings of the Minister of Educa¬ 
tion, of university rectors and deans, of scientists and 
non-scientists. Apart from racial theories, furthermore, 
science and art are subject to ruthless political censor¬ 
ship. These ideas have found concrete expression in the 
dismissal and persecution of over 1,600 teachers and 
scientists (by the fall of 1936) from German universities 
and research institutes (and now Austria and Italy too), 
and in the restriction of higher education to students 
having the **proper** political and racial qualifications. 

American scientists, trained in a tradition of intellec¬ 
tual freedom, hold fast to their c<>uviction, that, in the 
words of the resolution adopted by the American Asso¬ 
ciation for the Advancement of Science, ^‘Science is 
wholly independent of national boundaries and races and 
creeds and can flourish only when there is peace and 
intellectual freedom.** If science, to quote the A.A.A.S. 
resolution again, is to continue to advance and spread 
more abundantly its benefits to all mankind—and who 
can attack that goal!—then the man of science has a 
moral obligation to fulfill. He must educate the people 
against the acceptance of all false and unscientific doc¬ 
trines which appear before them in the guise of science, 
regardless of their origin. Only in that way can he insure 
those conditions of peace and freedom which are essential 
for him and for the progress of all mankind. 

It is in this light that we publicly condemn the Fascist 
position towards science. The racial theories which they 
advDC'^te have been demolished time and again. We need 
only point ta the work of Heinrich Hertz in tdiysies, Frita 
Haber and Biohard Wlllstiitter in chemUtry, Ludwig 


Traubo, Paul Ehrlich and August Wassermann in biology 
and medicine, all German Jews and all empirical scien¬ 
tists. The charge that theory leads to a crippling of 
experimental research is tantamount to a denial of the 
whole history of modern physics. From Copernicus and 
Kepler on, nil the groat figures in Western science have 
insisted, in deed or in word, upon the futility of experi¬ 
mental rosoarch divorced from theory. 

Wc firmly believe that in the present historical epoch 
democracy alone can preserve intellectual freedom. Any 
attack upon freedom of thought in one sphere, even as 
non-political a sphere as theoretical physics, is in effect 
an attack on democracy itself. When men like James 
Franck, Albert Einstein or Thomas Mann may no longer 
continue their work, whether the reason is race, creed or 
belief, all mankind suffers the loss. They must be de¬ 
fended in their right to speak the truth as they under¬ 
stand it. If we American scientists wish to avoid a simi¬ 
lar fate, if we wish to see the world continue to progress 
and prosper, we must bend our efforts to that end now. 

THE ASSOCIATION OF SCIENTIFIC 
WORKERS 

The resolution of the American Association for 
the Advancement of Science (Soienok, February 4, 
1938) and recent actions of the British Association 
bear witness to a widespread interest on the part of 
scientific woricers in the increasingly critical develop¬ 
ment of social problems. Members of the staff of 
Harvard University, the Massachusetts Institute of 
Technology and other institutions in Boston and Cam¬ 
bridge, Mass., have formed an Association of Scientifle 
Workers, having aa its aims: (1) to bring scientifle 
workers together to promote on understanding of the 
relationship between science and social problems, (2) 
to organize and express their opinions on the steps to 
be taken towards the solution of these problems, (3) 
to promote all possible action on the conclusions 
reached. 

The contribution of seiCntiflc workers to world 
progress is to-day larger than ever before. Neverthe¬ 
less, they are faced with economic and international 
developments which contintuUly become more critical. 
As a group they have virtually no control over the ap^ 
plications of science, and are without the means of 
expressing their oi^ions as to bow these davdojH 
ments should be met^ The c xp rsse w mfr 
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#hi0h reac^ the public are those of a few individuals 
whose views are not neoesnarily representative and in 
some instances grossly misleading. 

The methods and purposes of the association are 
stated as follows: 

(1) To bring scientide workers together to promote an 
understanding of the relationship between science and 
soeial problems. 

(2) To organize and express their opinions on the steps 
to be taken towards the solution of these problems. 

(3) To promote all possible action on these conclu¬ 
sions. 

These aims may be brought about: 

(1) By holding meetings at which speakers will pre* 
sent various social problems and the attitude of scien¬ 
tists toward them. 

(2) By organizing informal study groups to examine 
some of these problems more closely. 

(3) By giving expression to the collective opinions of 
scientific workers, and by taking appropriate action cither 
individually, jointly or through collaboration with exist¬ 
ing organizations. 

The association will conduct its first open meeting 
in Emerson Hall, Harvard University, on December 
19, when President K. T. Compton, of the Massachu* 
setts Institute of Technology, will speak on “The 
Social Implications of Science.” The association is 
also sponsoring an informal discuHsion group on the 
state of science under various social r^mes. It is 
hoped soon to affiliate with othej* similar groups in 
Philadelphia and elsewhere. Communications should 
be addressed to the Secretary of the Association of 
Scientific Workers, Harvard Biological Laboratories, 
Cambridge, Mass. 

THE ANNUAL MEETING OF THE UNION OF 
AMERICAN BIOLOGICAL SOCIETIES 

The annual meeting of the Council of the Union of 
American Biological Societies will be held on Wednes¬ 
day afternoon, December 28, at 4:00 p. h., in the 
Salon of the JefEerson Hotel, Richmond, Virginia. 

During the past year the union has continued to 
support projects of broad interest as promotion of 
Bioioffical Ab$trae$8 and the teaching of biological 
aeimieos. Beginning with volume 13 (1930 ) Biological 
Ahstfaets will abandon the emergency subsidy plan 
which enabled it to maintain publication during 1038. 
The new plan adopted by the Board of Trustees pro¬ 
vides tor the tteual monthly issue, but in addition this 
issue will be broken up into five sections ae announced 
eariier,^ which eell for $4-^ a aection together with 
a complete index.* Other details of the plans for 1939 
win be 41 wni 86 ed at this time. 

^ tinion’s Committee on Biological Scienee Teach- 

tSesmmi 88: 894| 1908. 


ing is under the chairmanship of Dr. Oscar Riddle 
and includes the following members: E. V. Cowdry^ 
F. L. Fitzpatrick, H. B. Glass and B. C. Gruenber^. 
It has undertaken two projects, one of which m 
already well advanced and is worthy of record here. 
This project is concerned with the formation of a na^ 
tional association for that group of more than 20,000 
who teach biological subjects in secondary schools, and 
to the establishment of a journal to serve their special^, 
needs. Following meetings of the National Education 
Association in New York City on July 1, 1938, a Na¬ 
tional Association of Biology Teachers was formally 
established at a meeting called and largely financed by 
the committee. Fifteen delegates selected by members 
in twelve states took part in this organization meeting 
and elected officers. The first issue of the association’s 
new journal, The American Biology Teacher, appeared 
in October, 1938. The committee continues its efforts 
to form local (city, regional or state) units of this 
national association, and thus to extend the associa¬ 
tion membership to teachers in all the forty-ei^t 
states and to a majority of all teachers of secondary 
biology. The present membership of approximately 
1,600 comes largely from fifteen states, though forty 
states are represented. During much of 1938 Pro¬ 
fessor D. F. Miller, of the Ohio State University, baa. 
served as committee representative in the active pro¬ 
motion of this work. A grant of funds ($10,000 dur¬ 
ing 3 years) from the Carnegie Foundation for the 
Advancement of Teaching provides necessary and sub¬ 
stantial support for work undertaken by this com¬ 
mittee. 

The promotion of Biological Abstracta and the inte¬ 
gration of teachers of biology in a national association 
are activities which are obviously of interest to all 
member societies of the union. All living things age, 
and consequently the phenomena of aging are like¬ 
wise basic. In 1937 the union secured the cooperation 
of the National Research Council and with the aid of 
a generous grant from the Josiah Macy, Jr., Founda¬ 
tion arranged a conference on the biological and med¬ 
ical aspects of aging at Woods Hole on Juno 25 and 
20 . The constructive exchange of ideas between the 
biologists and medical men who attended this confer¬ 
ence was of assistance in the preparation of a com¬ 
prehensive report on aging financed by the Macy 
Foundation, which will be published about January 1. 

Privately endowed and operated biological institu¬ 
tions are at an increasing disadvantage compared 
with city, state and federal organizations. It has beeu 
suggested that a very important problem for the union 
it to formulate ways and means whereby the Federal 
Government may come to their support. 

The union is eager to serve the member societies in 
any matters which are of interest to them ooUeotivdy 
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or individoali^. Cooeequently tbe seeretaxy of the 
umoQ will weJcoxae suggestions from individuals as 
teell as from offieers of its member societies as to mat¬ 
ters which could profitably be discussed at the next 
meeting which^ as heretofore, will be open to all inter- 
aeted persons, even though they may not be official 
representatives of the member societies. It is hoped 
that all member societies will be represented by official 
delegates. 

Georok W- Hunter, III, 
Secretary 

GEOPHYSICS AS APPLIED TO CONTI¬ 
NENTAL STRUCTURE 

On December 27, at the meetings of the American 
Association for the Advancement of Science, a sym¬ 
posium on **The Importance of Geophysics to the 
Study of Continental Borders’^ will be presented by 
the American Geophysical Union before the astrono¬ 
mers of Section D and the geologists and geographers 
of Section E—this symposium having been arranged 
by the A. G. U. Special Committee on the Geophysical 
and Geological Study of Continents at the request of 
Section E. The purpose of this syniposium will be 
both to define the functional relationship of geology 
and of geophysics in the determination of structural 
and dynamic conditions within the invisible portions 
of the earth’s crust; and to illustrate how enormously 
the opportunities for the advancement of structural 
geology have been increased by geophysical research 
methods and appliances now existing. 

Chester It, Longwell, of Yale University, will intro¬ 
duce the series of papers in a discussion of the relative 
roles of geology and geophysics in modem studies of 
the earth’s crustal structure. Lieutenant Paul A. 
Smith, of the U. S. Coast and Geodetic Survey, will 
de^ibe the nature and precision of the sounding 
methods, whereby submarine canyons have been traced 


lafd will dmribe how geologie analyses of this evi* 
denoe have idiown that the visible struetural features 
of the Appalachian Mountains are paralMed by invied^ 
bk (but equally great) linear structural features, deep 
within the crust underlying the Piedmont and Atlantia 
Coastal Plain regions. And Dr* Byeriy will cdiow how 
seismic information can be used to determine the na^ 
ture and dynamic condition of some of those deep-seated 
structural fixtures of coastal areas. H. T. Stetson^ of 
the Massachusetts Institute of Technology, will next 
discuss how the roles of extra-terrestrial forces in in¬ 
ducing crustal deformation may be tasted, and bow cer¬ 
tain structural problems may possibly be solved by col¬ 
laborative, astronomlo-geophysical-geological studies, 
involving the use of the crystal chronometer and of 
other devices for the exact determination of time and 
of geodetic position. W. T. Thom; Jr,, of Princeton 
University, will conclude the symposium by summar¬ 
ising the results thus far achieved through geophysical 
research, as well as the opportunity (and need) for 
further collaborative study of continental borders— 
which are the thresholds to the "great unknowns” of 
the sub-oceanic lithosphere. A discussion period will 
follow the last paper. 

The symposium, which will begin at 2 F.u. in the 
Mosque, will he preceded by a morning progpram on 
the "Geology of the Coastal Plain and Oontinentsi 
Shdf ” The twenly-four contributors taking pfrt in 
these two sessions will give a searching and ^ioinpre- 
hensive review of probleins whidi are currenfiy under 
active investigation ^ong the eastern seaboard. 

H, A. MsTjoaHOVr, Secretaty, Seeiion B 
H. T. Stwpson, Seereiary, Beeii&n D 
J. A. IS^EKiKG, Secretary, Ammricam 
Qeophytneal Union 

RECENT DEATHS AND UKUOBUlA 


along a part of the Atlantic margin of North America 
by Dr. A. C. Veatch and himself, under a project grant 
from the Geological Society of America. The geologic 
fate of the old continent or subcontinent of Appalachia 
will next be discussed by Wilbur A, Nelson, of the 
University of Virginia, after which Maurice Ewing, of 
Lehigh University, will describe the methods whereby 
the ocean-ward slope and depth of submergence of this 
old land area are being discovered. The delineation 
of deep-seated structural features of the earths crust 
in continental border belts will then be the topic of 
papers by C. H. Synek, of the Coast and Geodetic 
Survey; G. P. Woollatd, of Princeton, N. J,; and 
Perry Byeriy, of the University of California. Mr* 
Swiek will mention the modem methods used for 
gravity measoremotitej and will describe the recent pro- 
(grams of gravity observatima in Which the Coast and 


Dr, Charles £. Mukbos, emeritus professor of 
chemistry at the George Washington Umversity, died 
on December 7 at the age of eighty-nine years. 

Dr. Jaurs PueowT, sinee IBM bis 
ment wij^ Urn title emeritus ip 1033 Erastus It, 
Forest {nufei»OF of mathenmties at T4if 
died on Deo^ber 0 at the age of seventyrtwo yeanL 

Du, Danibl L. Wallaor, fnmi W 2^ 
lessor of ^emistry at the University of Pe&hs;s4viiil^ 
with which be had been assoeioted for RjCty-one 
died on December & lit the age sev^ty^-c^ 

IsmxiA bead ^ tim 

pure mathematies at WdNlef €0t^teir 
1016, died On Deeemiw tlk ags 


geodetic Survey has been coliaboratbg^ Dr, Wool- Dt* U; 
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cA UtidKAil Seluiol of Uoivernty of Buf- 
iSiilQ» oa DeoemlHUf 8 »t tbe age of seventy-two 
Dr. Williams was appointed professor of 
^hology and baoteriology at the Medieal School in 
1694 and was a member of the faculty for forty years, 
retiring in 1934, 

Dr. Johk Douaias, clinical professor of surgery at 
Hew York Univemity, consulting surgeon, died on 
Poeember 6 in his sixty-fourth year. 

I>tt. PoBTKB W. Shiubb, consulting chemist, presi' 
dent of the Shimer Chemical Company, died on De¬ 
cember 6 at the oge of eighty-one years. 

Thb division of botany of the University of Cali¬ 


fornia at Davis held on November 30 a special seminar 
commemorating the one hundredth anniversary of 
Schleiden and Schwann’s formulation of their cell 
theory. Dr. T. I. Sfcorer briefly reviewed their woilt 
and the investigations of other men which led up to 
the cellular concept. The importance of the cell 
theory in present-^day studies of bacteriology, physiol- 
ogy, genetics and plant pathology was discussed by 
Drs. C. 8. Mudge, Max Kleiber, F. N. Briggs and W. 
B. Hewitt. The publications of many pioiief3r cytolo- 
gists were on exhibit. Microscopic demonstrations 
illustrating important discoveries and plants and ani¬ 
mals used by various cytologists were arranged by 
members of the departments of botany and zoology. 


SCIENTIFIC NOTES AND NEWS 


The Gold Medal of Achievement for 1938 of the 
Poor Ri<dtard Club of Philadelphia has been awarded 
to Dr. David Sarnoff, president of the Radio Corpora¬ 
tion of America and chairman of the board of the 
National Broadoasting Company. The medal will bo 
presented to Dr. Sarnoff at the annual banquet to be 
given on January 17, the birthday of Benjamin Frank- 
lim The award is made annnally to a person whose 
aoeomplisluaentB “have materially helped advance 
Ameriean eivilization and raised the standards of liv¬ 
ing of Americans.” 

Tsb Penrose Medal of tlie Society of Economic 
Gecdogists has been aw&rded to Reno H. Sales, chief 
geologist of the Anaconda Copper Mining Company. 
The presentatum will be made at the annual diimer of 
the sooiety to be held on Febmary 14 at the Harvard 
Club, New York City. 

At the New York meeting on Deoember 6 of the 
Ameriflain. Sooiety of Meehaaieid Enginoors the Holley 
Hedal tor “moritorions servioea in the develoiiment of 
steam turlrme” was presented to Francis Hodgkin- 
•on, honorffty professor of meohtmioal engineering at 
Colombia tJuiTersity and fomerly an assoeiate of 
G«oi|(e Westisi^ouM. Htdley Medal previously 
hM ^eii ailnarded to the following men ; 1924, Hjalnar 
<}ot&«id tVlaon; 1927, Rltoer Ambrose Sperry; 1929, 
Baron (%t»abun> Shiba, of Japan; 1934, Irving Lang- 
19^ Henry Fotd ; 1987, IMeriolc G. Cottrell. 

received the H^oroester 
. Bae^ for Witten ooatritotionii to im- 

' Betried Imwinotiye design and to the utiiinrion of 
tU Alphonse I. 

''■ifUliieiA .AaB<»!ienn;,IeMomotive .Company at 

';Meritfeid,;the- -itblviUe 'Medal. for a 'paper 
;Air\BeiistiUliee, 'of'Hailroad ^ui.p- 
' Veat'-.Wlayne, received 

9ftem,'df New 
:juin^ Award : 0 f .the fo^efy. 


Db. Eluott C. Cutler, Moseley* profeesor of sur¬ 
gery at Harvard University and chief surgeon at the 
Peter Bent Brigham Hospital, Boston, was awarded on 
November 22 an honorary doctorate by the University 
of Strasbourg, France. 

Db. Carl J. Wiqobrs was honored by his associates 
at a surprise tea on the afternoon of November 23 to 
celebrate the twentieth anniversary of his appointment 
as professor of physiology at Western Reserve Udi- 
versity School of Medicine. On this occasion Dr. 
Wiggers was presented with a book 6f photographs 
and letters of appreciation from the president of the 
university, the dean of the School of Medicine, mem¬ 
bers and former members of the staff of the depart- 
mwt of physiology and students who had worked 
under him. 

Db. J. Eomuku Woodman, professor emeritus* of 
geology in the New York University College of Engi¬ 
neering, WAS the guest of honor at a dinner given on 
Deoember 10 by his former graduate students at the 
Faculty Club in recognition of his twenty-nine years 
of service on the faculty. Dr. Woodman was head of 
tke department of geology from 1927 until his retire¬ 
ment this autumn. 

Tmb Student Branch of the American Institute of 
Chemical Engineers at the Ohio State University en- 
tertaiudd Dr. Edgar C. Bain, assistant to the vice-pres¬ 
ident in ehaige of research of the U. S. Steel Corpora- 
tipn, Now York City, at a dinner meeting on November 
18 l The $uner was attended by seventy-flve members 
the student branch and officers of the Central Ohio 
of Ihe American Society of Metals and ^ 
natkmst seoratary, W. H, Eieemann. Following the 
dliBhii|^p Dr. Bain made an address on the theorefioa] 
Md 'j^n^tical problems of modem tied development 
a metdhix^ed point of view. The new colored 
of steel manu&ctUrc by the U/S. Sted 
was mddbitcdv 
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AijKXAiTiHra G. CHHifiTiE^ professor of meehanical 
ezi^rineering at the Johns Hopkins University, was in* 
ducted into office as preaident of the American Society 
of Mechanical Engineers at the fifty-ninth annual 
meeting held in New York City. The ceremony of 
induction, held in the presence of the society's council, 
consisted in the formal transfer of the gavel by the 
retiring president, Dr» Harvey N. Davis, president of 
Stevens Institute of Technology, and a short inaugural 
statement by Professor Christie. 

Officers of the American Pharmaceutical Associa¬ 
tion have been elected as follows: President-elect, Dr. 
A. Q. DuMez, Baltimore; First Vice-president, F. 0. 
Taylor, Detroit; Second Vice-president, F. J. Cermak, 
Cleveland; Members of the Council, H. C. Christensen, 
Chicago, Ill.; R. P. Fischelis, Trenton; Ernest Little, 
Newark. These officers will be installed at the next 
annual meeting of the association, which will be held 
in Atlanta, Ga., the time to be announced later. 

Dr. ChYVE L. Cummer, assistant clinical professor 
of dermatology and syphilology at the School of Medi¬ 
cine of Western Reserve University, was reelected di¬ 
rector and treasurer at the St. Louis meeting of the 
American Academy of Dermatology and Syphilology. 

The title of professor emeritus of chemistry has been 
conferred by the University of London on Dr. Samuel 
Smiles on his, retirement from tho Daniell chair of 
chemistry at Kiiig^s College. 

Dr. Tiffenkau, professor of pharmacology and 
materia modica, has been elected dean of the Faculty 
of Medicine of the University of Paris. 

Db. D. R. Porter, associate professor of truck crops 
at the College of Agriculture at Davis of the Univer¬ 
sity of California, will conduct research for the Camp¬ 
bell Soup Company with headquarters in New Jersey. 
He will be concerned with vegetable breeding for 
quality and disease resistance, 

WnxTAM B. Coleman, consulting chemist and metal¬ 
lurgist of Philadelphia, has been appointed a mem¬ 
ber of the membership committee of the Franklin 
Institute. 

Dr. John Wendell Bailey, professor of biology at 
the University of Richmond, Va., is on leave for the 
current academic year. He is serving as director of 
biological research for the Chesapeake Corporation, 
manufacturers of kraft paper, at West Point, Va. Dr, 
Carl W. Hagquist, of Brown University, is teaching 
Professor Bailey^s classes in zoology. 

Dr. Arthur B. Cleaves has been granted leave of 
absence from the Pennsylvania Topographic and Geo¬ 
logic Survey to accept an appointment as geologist for 
the Penm^lvania Turnpike Commission, which is en¬ 


gaged in building the new ^'super highway^ across 
southwestern Pennsyiritnia. 

De. Philip A, Munz, professor of botany at Po¬ 
mona College at Claremont, Calif., sailed on December 
2 from New Orleans to spend several months studying 
the evening primrose in South America. 

At the annual meeting of the trustees of the Joriah 
Macy, Jr., Foundation, held on December 6, two new 
members of the board were elected: Dr. Stanhope 
Bayne-Jon(^, dean of the Yale School of Medicine, 
and Dr. Charles Sidney Burwoll, dean of the Harvard 
Medical School. Other membeTs of the board are: 
Robert E. Allen, Dr. John Dewey, Dr. Harry Emerson 
Fosdiek, William W. Hoppin, Dr, Ludwig East, Dave 
Hennon Morris, Lawrence Morris, Dr, Willard C. 
Rappleye, Dean Sage, Paul H. Smart, Edwin S. S. 
Sunderland, Dr. Samuel Trexler and J. Maoy Willets. 
The following officers were reelected: The Hon. Dave 
Hennen Morris, chairmcm; Dr. Ludwig Kast, presi¬ 
dent; J. Macy Willets, secretary; Robert E. Allen, 
treasurer. Lawrence K. Frank, formerly assistant to 
the president, was appointed vice-president. At this 
meeting it was announced that Mrs. Walter G. Ladd, 
who established the foundation in 1930 in memory of 
her father, had made a substantial gift in further sup¬ 
port of the work of the foundation. During the pres¬ 
ent year the foundation has made grants aggregating 
$175,420 to thirty institutions in the United States 
and in Europe, in support of medical research. 

An Empire Eheumatism Council Research Founda¬ 
tion, to work in cooperation witli the Admiralty to in¬ 
vestigate the causes and the best means of prevention 
and treatment of rheumatic disease in the traming 
establishments of the Royal Navy, has been established 
in Great Britain, The Research Advisory Committee 
has appointed a special ad hoc subcommittee, consist¬ 
ing of Lord Border, Sir William Willeor, Professor 
Geoffrey Haddeld, Dr. Mervyn Gordon and Dr. W. S. 
C. Copeman, to supervise the woik generally. Dr. C. 
A. Green, of the department of bacteriology of tho 
University of Edinbui^, will take di^t change of 
the foundation. The Sir HaHey Stewart Trust hUs 
granted him a research fellowship for three years for 
this task. He will be assisted by other p^uianent 
workers as and when found neeeosaiy. Every factor 
in the problem—bacteriological, biochemical and en^ 
vironmental—^will be investigated at the chief naval 
training establishments. 

Dr. Eboinald a. Dalt, Sturgls-Hpopor profossar 
geology at Harvard University, Jactured in the 
ment of geology at the Ohio State University on 
afternoons of December 1 and 2 and Woiro 6^ 
Society of 'Sigma Xi at tibe Ohio State Univer^ nn 
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tihe evening of December 1. The Bubjeets of the lec< 
tares were “New Facts in Phyaical Geology/’ “The 
Problem of Isostasy” and “Deep-sea Canyons.” 

Dr. Sam F. TaKLEASB, professor of botany at 
Columbia University, gave an address entitled “Selen¬ 
ium Poisoning on the Great Plains” on December 14 
at the university before the Kappa chapter of Sigma 
Xi. 

Dr. Samuel H. Williams, professor of biology at 
the University of Pittsburgh, will deliver the annual 
lecture of the chapter of Sigma Xi of the University 
of Maryland on January 11. Dr. Williams, who spent 
the siunmer in Haiti, will speak on “Some Aspects of 
Tropical Research.” 

Professor London, of Duke University, lectured 
at an open meeting of the Purdue University Chap¬ 
ter of Sigma Pi Sigma, the physics honorary society, 
on November 28, on “The State of Liquid Helium near 
Absolute 2joro.” 

Dk. William Boyd, professor of pathology and bac¬ 
teriology in the University of Toronto, gave a Mayo 
Foundation lecture on December 1 at the Mayo In¬ 
stitute. His subject was “Some Reasons for the Re¬ 
cent Increase in Bronchial Carcinoma.” 

The twenty-third Guthrie Lecture was given before 
the British Physical Society by Dr. A. V. Hill, Fouler- 
ton research professor of the Royal Society, on Novem¬ 
ber XI at the Imperial College, London. The subject 
of the lecture was “The Transformations of Energy 
and the Mechanical Work of Muscles.” 

Dr. J. B. S. Haldane, professor of genetics at Uni¬ 
versity College, London, delivered the Lloyd Roberts 
Lecture on “Some Problems of Human Congenital 
Disease” at the Royal College of Physicians of London 
on November 17. 

A NEW hall for the exhibition of Dinosaurs was 
opened at the Academy of Natural Sciences, Philadel¬ 
phia, on November 17. It was designed and arranged 
by a committee of which Rodolphe M. deSohauensee 
was chairman. Harold T. Green supervised the tech¬ 
nical installation and Dr. Benjamin F. Howell, curator 
of geology and paleontology, was sdentifle adviser. 
The opening of the hall was preceded by an illustrated 
lecture given by Bradford Washburn, of the Harvard 
School of Geog^phical Exploration. 

The Rose Memorial Observatory at the Nebraska 
Wesleyan University, which was dedicated in the 
apring, k a brick and concrete structure housing a 
equatorially-mounted refractor in the dome, 
with an additional room for the meridian transit in- 
4ocks and chronograph. A basement room 
is prMd^ in which it k planned later to instal} 


seismographic equipment. The building k the gift 
of alumni and friends in honor of the late Charles 
Dunham Rose, who served the institution for thirty- 
seven years as professor of mathematics an^ 
astronomy. 

An Industrial Fellowship in Air Filter Research 
has been established at the Mellon Institute, Pitts¬ 
burgh, Pa., by the American Air Filter Company, Inc., 
of Louisville, Ky. This fellowship will investigate^ 
broadly materials of value in the construction of 
niters for air-conditioning systems and will have the 
direct cooperation of specialists on the staff of the 
multiple industrial fellowship on air hygiene in oper¬ 
ation in the institute. Dr. Frank F. Rupert, who has 
been appointed to the fellowship, has been a member 
of the institute since 1913 and has been associated 
with the fellowship in air hygiene for the past three 
years. 

Dr. E. Porter Felt, director of the Bartlett Tree 
Research Laboratories, Stamford, Conn., has presented 
a plaque to the Massachusetts State College at Am¬ 
herst, to be affixed to the present inatliematics building, 
marking that building as the original home of economic 
entomology at the college. 

The first number of the Science Obsefver, a new 
publication addressed primarily to the school children 
of the nation, has been issued. The publication is 
part of the program of junior activities of the Amer¬ 
ican Institute of the City of New York, witli the aim 
of encouraging the interest of high-school students in 
Bcionoe. Although issued as the official newspaper of 
the Science and Engineering Clubs sponsored by the 
American Institute, the Observer is expected to have 
a wide appeal amoOg adults. The publication is an 
eight-page newspaper, tabloid size, containing four 
pages of news of science and club work and four 
pages of photographs. 

Science Notes^ published by the College of Natural 
Science, Yenching University, Peiping, China, states 
that the fourth annual report on the Ceramics Project 
has been published, reviewing the work carried out 
during the past year under the British Boxer Indem¬ 
nity grant for ceramics research. The work includes 
studies on base exchange in clays, glaze suspensions 
and the experimental production of ceramic ware on 
a setni-oommercial scale. This project is under the 
direction of Dr. E. 0. Wilson. The report k issued 
in both English and Chinese. A chemical riudy of 
methods of composting as applied to the raw mate- 
riak available in North China, subsidized by the 
RoekdfeOer Foundation, is entering upon its third 
year. The work with experimental stacks at Cheeloo 
Dniveraify was suspended last ykir, bat arrangements 





ai^ now being made to eootiniie it. The ehemioal work 
m under the direction of Dr, S. D. Wilson and the 
biological and paraaitologioal phases are being con¬ 
ducted by Dr. G, F. Winfield, of Cheeloo University. 

the University of Oxford a statute has been pro¬ 
mulgated amending the provisions of the statutes 
governing the study of forestry. The object of the 
proposed statute is to simplify and to render more 
coherent the otganisation of the study of forestiy by 
merging the School of Forestry and the Imperial 
Forestry Institute under a single eontrol, and thereby 
to enable the university to make a more valuable con¬ 
tribution to forestry work throughout the empire. 
Under the new statute the department of forestry will 
be under the direction of the professor of forestry, 
and one central committee will provide for the in¬ 
struction and supervision of four classes of students. 
These will be (a) forest service probationers; (b) 
forest officers taking refresher courses; (c) under¬ 
graduates who have taken honors in honor modera¬ 
tions in natural science and graduates or undergrad¬ 
uates who have taken honors in a final honor school; 


(d) c^mdidates wofk^ for diploM in 
This same eommittea wiU also provide 
higher training of forest officers and for the oopdn^ 
of research into the formation, tending and protection 
of forests. 

Thb boundary of Hawan National Park, Hawaii, 
has been authorised to be extended eighty^six square 
miles, as the result of an act at the last session of 
Congress. Besides authorising the addition of lands in 
the so-called Kalapana and Footprint area to the park, 
thet act also authorises the acquisition of additional 
lands adjacent or contiguous to the existing park for 
the purpose of rounding out its boundaries. The act 
pennits the United States to accept title by donation 
or gift, bat prohibits the expenditure of Federal money 
for the purchase of land. Included in the 86 square 
miles of land authorised to be made part of the pork 
are 12 miles of ocean shore line and areas of historic, 
archeoiogioal and scenic interest. Hawaii National 
Park was created in order to preserve the volcanic 
fsxhibit existing on the twelve islands that comprise the 
Hawaiian group. 


DISCUSSION 


'WHAT IS SOIL? 

Rkcknt references to the eqltare of plants in sand, 
cinders or gravel to which solutions of nutrient salts 
are added as ^^soilless crop production*' have caused 
confusion as to the differences between hydroponics 
and non-hydroponic culture. This raises the question, 
^'What is Boilf" While soil scientists are not agreed 
as to all the physical, chemical and biological oharac- 
teristios of the earth's surface that are to be included 
in the term, nevertheless they and the fanners are 
agreed that soil is ground or foundation in and on 
which plants grow if water and plant food are avail¬ 
able. This foundation is a more or less porous solid 
that holds water as thin films around various-sized par¬ 
ticles. This distinguishes soil, ground or foundation 
from that port of the earth’s surface in which water tS 
not BO held. Thus to use the term ''soilless” in any 
connection that ignores this fundamental differencO 
between porous solids and liquids has no justification. 

To contend that when sand, cinders or gravel have 
been treated and all plant nutrients removed they are 
therefore "soiUess” and that the subsequent additions 
of nutrients thereto still retmn these materials in such 
state ignores basic differences of properties that mu^ 
be considered in elassifloatioii. One would not con- 


whatever way this may be accomplished, the nutrient- 
depleted field is in a "soilless” state. The presence or 
absence of one or ail nutrients held in sdlution or other¬ 
wise in a porous solid does not differentiate eitegori- 
cBlly between the soil and soilless state of enitnre 
media. 

The quantity of nutrients in a eulture medium re¬ 
flects fertility or crop-producing potentiality. How¬ 
ever, as other conditionB are easmtiai to growth of 
crops, therefore fertility of any culture medim mnirt 
be considered in a relative sense whenever oon^parlson 
is made. The insoluble particles of soil ore not in¬ 
volved in its fertility. This is a function of char^ 
acter of the soH solution. The tiiaoluUe dmraeter uf f 
part eff the aoU eertaiidy is not a basis for defining 
material os "Boillesa.'* Insdittble matoHid is an ess^ 
tial part of ana. 

Soff is a means of providing vegetatieri 
nutrients and as lotug as they im iiumrpeiwted^^^^^ 
are part of the soil. The elitsd^ Cf 
nutrients ^herefroni^ Wwever, 4oes nef; a^ 
l^ysiea) and gecdo^ 

described as soil Sut ^ 

physi^ i^gnee. Sdili a 


tend, that when the soil sohition of « fertile field ha# 
heeome irirtually depleted of aTSilable nutrientB by the 
growing of « crop, eonsequently ooold not sustaii^ 
another crop until nutrienta have been restored hiT 


miitoS'. 

of-'eidliitn. nieills 
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it li44 ^ tbe other, whi^ (sontains no 

ioHd pax^elei^ the liquid manifeets fuU hydrostatic 
pro|)errtiet« 

Cindere and which can not provide the prop- 

•ertiee required of soilleaa eulture media, are large-sired 
particles, benee their water-holding capacity is low. 
The pores are of good eiae, hence drainage is rapid. 
JVequeht application of tmtrient solution is necessary, 
which ifl usually obtained by flooding the beds in which 
the plants are set. For oonrcnience and economy the 
drained solution is used over and over. Basina are 
necessary to hold these low water-retaining materials 
ao as to check the too rapid drainage of the frequently 
added nutrient solutioii. But the imperative need for 
drainage to open the pore spaces to air necessary for 
growth of crops in this type of culture media empha^ 
aiaes the soil characteristics of the material. The re¬ 
moval of the excess solution completes the picture of 
the true characters of a soil—^watcr held as fllms by 
solid particles, also some water held in the free state 
and its flow retarded by frictioai with air space be¬ 
tween the particles arising from drainage, following 
saturatiem by rain or irrigation. 

Another basic diflermtee between the soil and the 
soilleBS types of culture media is in the amounts of 
water and nutrients a given volume of each provides 
vegsiatioo and in the consequent effect thereof in the 
magnitude of production, A unit volume of eulture 
media that contains no solids provides more water and 
xmtrients than does one in which apace is occupied by 
solids* In these pranises are found the explanations 
for the martoedly greater productive potentiality of 
hydroponics, which is obviously soilless, than that of 
iSpisttltiire. Those who contmid that if ample amounts 


the former enters therein. Also evidence is at hand 
that the two and three crops grown together as men¬ 
tioned do not constitute the full productive potentiality 
of hydroponics in r^otis having long seasons of favor¬ 
able climate. 

Terminology of languages does not convey the same 
meaning and distinctions. in English has a 

synonym, ^^dirt—something that pollutes, such as loose 
earth, dust, mock, manure.” These, however, 
matorialB that enrich land—that is, build soil. The 
absence of these in land could in a sense be construed 
to mean aoilless. But is it becoming to the dignity of 
land to call dirtless soil ^^illess” f In other languages, 
the concept of ground and foundation has not been 
taken away in the terminology commonly applied to 
the earth^s crust which supports vegetation. Earth 
materials like sand or gravel, if used for the culture 
of plants, are not classed as '^soilless.” 

W. F, Gerickk 

Univsksitt or OAurosNiA* 

BSBKEIiBY 

ARE THERE DIFFERENT CRITICAL OXY¬ 
GEN CONCENTRATIONS FOR THE 
DIFFERENT PHASES OF 
ROOT ACTIVITY? 

Bbobnt investigations with apple tree roots under 
field and greenhouse conditions have indicated that 
there may be different critical oxygen concentrations 
for different phases of root activity. 

(1) Subsistence. Evidence from field studies now 
in progress indicates that apple tree roots larger than 
1 mm in diameter are able to subsist in soil atmospheres 
containing less than 0.1 per cent, to 3.0 per cent, 
oxygen for considerable periods of time when the tree 


^ nutrienta ww suppli^ to a good soil the productive 
IM^smtiatity per unit am thereof would equal that of 
I^TpponicB have failed to provide evidence. Because 
IiydsM^Onios permits denser stands of vegetation than 
iis possible with smls, therefore larger yields axe ob¬ 
tained^ For eommfde, a iHiain-^1/220 acre—^canying 
three erops at once for part of titeir growth pmriods, 
the Stand of each doom than that of agriculture, 
iddldhd 8^9 IMbeb (fiO pimnds per Wriael) of potatoes, 


as a whole is in active growth. Controlled greenhouse 
ex^riments with apple seedlings^ point to the proba¬ 
bility that when the oxygen in the soil atmospWe is 
maintained at 3 per cent., the roots are at a ^^suhaiB- 
teaoe level” with respect to oxygen, that is, th^ con¬ 
tinue to live but grow slowly if at aU. At oxygen pres¬ 
sures below 1 per oent they seem actually to lose 
weight. This “subsistence level” probably coincides 
with the lower critical concentration as defined by 


pounds of tomatoes and celery not yet 

to 

yidided M of potatoes, and 
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Caanoo.* 

(9) of new roolt. Beoently Tnlray and 

firun* havn found tiint dnruig wet ywn newly planted 
apidie tnae bave produced larger root aysteme and tops 
vOwiiiaa gntaalated peat moas baa been incor- 
ported wUit Ibe soil in the tree hole than when topsoil 
alone waa uaed. During dry years there 'waa little or 
no httMdMril eSeet from the peat. l%rongh ^ eo«ur> 

;t' a^.;p i^l^Htora. XJntetelkliea data. 

■ VlBlwii Aastin Cjaaneii, Camogte Intt. ffoth. Iteb. 
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tesj of Dr. H. B. Tnkey, analyses of soil gases in boxes 
eontaining ne^ly planted apple trees, kept under eon- 
trolled conditions, were made by the authors at the 
Geneva Agricultural Experiment Station, and present 
a possible explanation of this situation—namely, that 
a high oxygen level may bo necessary for initiation of 
new roots from an existing root system. In this case, 
a soil atmosphere containing about 12 per cent, oxygen 
appeared to reduce the size of the root systems and 
tops considerably, 

(3) Grovjth of existing root tips. Normal growth of 
existing root tips occurs at the upper critical concen¬ 
tration of oxygen, as defined by Cannon. The green¬ 
house study with apple seedlings indicates that normal 
growth does not occur at oxygen concentrations below 
10 per cent., even though there may be considerable 
growth at percentages between 6 per cent, and 10 per 
cent. 

(4) Absorption and accumulation. The experiments 
of Hoogland and Broyer^ have emphasized the depen¬ 
dence of the processes resulting in absorption and 
accumulation on aeration. In this connection it is 
noted that the ash content (as percentage dry weight) 
of apple seedlings grown at different oxygen pressures 
decreased uniformly as the oxygen percentage was 
decreased below 15 per cent. Since the dry weight 
of the root tissue was less at oxygen percentages-below 
10 per cent., it is probable that absorption and accu¬ 
mulation were inhibited at oxygen pressures below 10 
per cent. This happens to coincide with the apparent 
upper critical concentration and may mean that maxi¬ 
mum accumulation occurs at the upper critical concen¬ 
tration of oxygen. 

Damon Boynton 
J. DeYilliees 
Walter Bbuthee 

Department Pomolooy, 

Cornell University 

A PECULIARITY OF PIGMENTATION OF 
THE UPPER ARM OF NEGROES 

During the routine examination of Negroes in the 
Johns Hopkins Hospital, Baltimore, Maryland, we 
have recently observed a peculiarity of pigmentation 
common to a significant proportion of the patients. 
At a point on the antero-lateral surface of the upper 
arm the darker color of the outer aspect of the extrem¬ 
ity abuts on the less beavUy pigmented flexor surface. 
In the subjects referred to, this change is not a gradual 
fading of the dark pigment as the eye passes median- 
ward over the flexor surface, but the transition is an 
abrupt one, producing a very definite linear appear¬ 
ance. Usually this margin between the darker dorso- 

R. HoagUmd and T. 0, Broyer, Pkmt Pkys., lit 
471-507,1036. 


lateral and the lighter ontero-median sorfaoes he^sm 
to be obvious a little below the greater tubercle of the 
humerus and foUoWB the lateral edge of the belly of 
the biceps muscle diatally, disappearing again Just 
below the middle of the humerus; it averages about ten 
centimeters in length. The line tends to parallel and 
superimpose itself over the course of the cephalic vein; 
however, it bears no constant relation to this vessel, its 
course lying lateral to that of the vein in one subject 
and medial to it in another. The mark is usually 
bilateral and more or less symmetrical in the two arms, 
but is occasionally present on one arm and absent on 
the other. 

A total of two hundred Negroes of both sexes, aged 
eleven to seventy-four years, in the hospital wards for 
adult patients, were examined for the presence of the 
line. It was sharp and distinct bilaterally in thirty- 
five patients, or 17.5 per cent.; in another 2 per cent,, it 
was present unilaterally. The incidence was the same 
in both sexes and at all ages. The occurrence of the 
line was relatively as frequent in light-skinned as in 
dark-skinned Negroes; it has been seen in young chil¬ 
dren. In emaciated subjects with relaxation of the 
skin the line was usually more striking than in well- 
nourished patients; this was to be expected. In a 
colored male Jamaican the line was particularly 
marked and could be followed upward to the point of 
the shoulder bilaterally, higher than usual. This latter 
subject volunteered that his father had the same mark. 
However, there were encountered no other patients Who 
had noted the phenomenon in relatives; the veiy few 
who had been aware of its presence on their own per¬ 
sons stated that it had been there as long as they could 
remember. Biopsy of the skin of one Negro was taken 
across the line; microscopically there could be observed 
no variation between the two sides of the line either in 
morphology or in the amount of pigment in the epi¬ 
dermis. No similar line has been encountered on the 
inner side of the arm, the trunk or the lower extremities 
of a Negro or anywhere on the body of a white subject 

Probably this observation has been made before, but 
we have been unable to find any reference to it. Texts 
such as Cockayne’s 'inherited Abnormalities of the 
Skin and Its Appendages”^ one would not expect to 
discuss apparentiy so common and insignificant a 
variation as the one under consideration. Dr. Adolf 
Schultz, of the Department of Anatomy of the Johns 
Hopkins Medical School, when consultod on the sub¬ 
ject, stated that it is a welLknown anthropological 
tenet that in general the dorsal and extensor surfaces 
of the body are somewhat more heavily pigmented i^an 
the ventral and flexpr areas. It is abruptness 

A. Ceckayne, ^^Inberited Almomalitles of the SkUi 
and Its Appeadogos/’ XiCndon, Oxford University 
loss,' 
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this tnuiaition in the upper exlMnities of some 
Negroee which we wish to emphaake in this note. 

Palmbb Howard Futchibr 

DSPARTMttTT or MXDIOINE, 

Johns HoriaNB Hospital 
AND Medical School 

ADDITIONAL RECORDS OF HIPPOBOS- 
CIDAE FROM MOURNING DOVES 

COATNEV’^ has reported on two si>ecies of Hippo- 
boBcidoe from the Easteni mourning dove {Zenaidura 
macroura caroUnemw), These axe Siilbometopa po- 
dopostyla Speiser and Ornithoica confiuenia Say. 

The writer has taken an additional species, Micro- 
lynchia ptmlla (Speiser), in southwestern Texas. 
Prom September 2 to September 12, 1936, two or 
three dozen doves were killed in Bexar County in the 
vicinity of San Antonio. Almost without exception 
each bird was infested with this hippoboscid, as many 
as ten flies being taken from one individual. StUbo- 
metopa podopostyla was taken frequently, but not so 
abundantly as if. puiriUa* In a few cases both species 
were found on the same dove. 

Determinations were made by Dr. J. Bequaert, of the 
Harvard University Medical School. 

Microlynchia pusilla, determined by Dr. Alan Stone, 
of the Division of Insects identifleation of the Bureau 


of Entomology and Plant Quarantine, also was taken 
from a dove near Uvalde, Texas, on October 21, Ibofl, 
by W. L. Barrett and R. W. Burgess, of this bureaij^. 

Jakes M. Brennan 
Bivibion 01* Insects Affecting Man 

AND ANIKAI^B, BUBEAU OF ENTOMOLOGY 

AND Plant Quabantine, U. S. Department 
or Aobioultuee 

THE TEACHING OF BOTANY IN AMERICAN 
COLLEGES AND UNIVERSITIES 

The Committee of the Botanical Society of America 
on the Teaching of Botany wishes to express its appre¬ 
ciation to the 264 departments of botany that have 
cooperated in this study. The published report sum¬ 
marizes the objectives, content and procedures in the 
teaching of the general botany courses in these depart¬ 
ments, and adds brief discussions concerning these. 
It has been mailed to all cooperating departments and 
to all members of the Botanical Society of America. 
A limited number of copies of the report is available to 
others interested; four cents postage should accompany 
requests. 

An additional bulletin on the construction of tests 
for the measurement of student achievement will be 
published by the end of the year. ^ Stover 
Charleston, III. 


SOCIETIES AND MEETINGS 


THE INTERNATIONAL CONGRESS OF 
MATHEMATICIANS 

During the week beginning on September 4, 1940, 
the International Congress of Mathematics will hold 
a meeting in Cambridge, Mass. 

The forerunner of the International Congress of 
Mathematicians was a meeting held at Chicago in 
1893, in connection with the World's Columbian Ex¬ 
position. The officers were: W. E, Storey, president; 
B. H. Moore, vice-president, and H. W. Tyler, secre¬ 
tary. Porty-flve papers were read by mathematioiana 
from seven diflerent countries. The principal long 
addresses, later published by the American Mathe- 
matioal Society, were delivered by Felix Klein, im¬ 
perial commissioner from Germany. 

The flrst congress in Europe was held at Zurich in 
1897. Si^ that time, except for the interruptions 
caused by the world war, sessions have been held abont 
ouee every four years. The only one of these in North 
America was the congress of 1924 at the University of 
Toronto. Here hospitality on a generous scale was 
mn^e possible by subventions from the Dominion of 
Os^da and the Province of Ontario. 

The most recent congress was held in Oslo in 1936. 
At tbmt meeting Ihe invitation of the American Mathe- 
tm^iesl Soeie^ for 1040 ww accepted. 
iOie ^ attendance have steadily increased, 

t SoncNOE, ma, 88; 9981, 988, 1988. 


averaging about 600 at recent congresses. Some 250 
abort papers have been presented by representatives 
of about 40 different countries. 

The dates of the forthcoming congress have been 
flxed as September 4 to 12, 1940. The American 
Mathematical Society will not hold its usual summer 
meeting in that year. Harvard University and the 
Massachusetts Institute of Technology will be the prin¬ 
cipal local hosts. Some neighboring institution a will 
join in Uio hospitality, but all the institutions of the 
United States and Canada are invited to consider them¬ 
selves as participants. Mathematicians so desiring will 
be housed in the Harvard University dormitories at 
modest rates, and meals will be served at cost in the 
university dining rooms. There will be accommoda¬ 
tions for members of families, with special provision 
for the care of children. Those visitors who prefer 
hotel accommodations can be eomfortably provided for 
in Cambridge or Boston. The society will be able to 
provide room and board without charge to a consider¬ 
able number of foreign guests during the weric of the 
congress. In connection with the Harvard Tercenten¬ 
ary in 1936 the American Mathematical Society and 
the Slothematical ABsooiation of America held a highly 
sttooessful meeting in Cam^dge, attended by some 
eight htmdred persons, and there is every reason to 
expect equa&y satisfactoi^ arrangements for the 1940 
eon^*reis. 





VoUomng preeedaity th«r« will be a eeore of ipidted 
addresees^ eaeh of an hour’e length, and sectional meet¬ 
ings for the presentation of short papers. 

An innovation will be four oonferenceB, something 
after the pattern of recent international gatherings 
in Moscow for topology and in Zurich for probability. 
There will be a. conference on algebra, with Professor 
A. A. Albert as chairman, one on probability, the 
theory of measure and allied topics, with Professor 
Norbert Wiener as chairman, one on topology, with 
Professor Solomon Lefschets as chairman and one on 
mathematical logic, with Professor H. B. Curry as 
chairman. These conferences will give an opportunity 
for specialists to exchange information and opinion 
among themselves, and also to disaemiuate new and 
important results to the mathematical public at large. 
The program will include formal lectures and informal 
open discussion. 

The short papers will be presented in six sections; 

I, Algebra and Number Theory, 

II. Analysis. 

III. Geometry and Topology. 

IV. Probability, Statistics, Actuarial Sdonce, Beonomica, 

y. Mathematical Physics and Applied Mathematics, 

VI. Mathematical Logic and Philosophy. 

A session on history and didactics will be held in 
connection with the congress, with the cooperation of 
the Mathematical Society of America. 

The short papers will preferably be in one of the 
official languages of the congress: English, French, 
German or Italian, and in general will not exceed ten 
minutes in length. 


Among ^ ^tertauteant folttires pi^dad 
A recOptibn, a garden patty, a symphony donoert i^nd A 
banquet. Several exeutuons will be plannedi and it 
is hoped that many Amerioan mafhmnatirians who hitvo 
automobiles with them will cooperate ifiik tbe enter¬ 
tainment committee in arranging additional trips for 
the foreign visitors to be made out of Oambridge. 

Effort will be made to facilitate the trav4 at reason-^ 
able cost of foreigners while they are in the United 
States. Previous to the oemgresa, opportunity will bo 
given to foreigners to see New York City under ibo 
guidance of some mathematician. The New York 
World^s Fair will probably still be in progress at that 
time. Excursions to Washington, Niagara Falls and 
other places will be arranged if there is demand. 

Besides the support from Harvard University, tbo 
Moasaohusettfi Institute of Teehnedogy and otlier in¬ 
stitutions in the neighborhood, generous subventions 
have been subscribed for by the Carnegie Corporation^ 
the Institute for Advanced Study, the National Re¬ 
search Council and the Rockefeller Foundation. 

All persons, whether they expect to be present in 
person or not, may register for the congress. The fee 
for regular members is $10.00. These will receive tho 
Proceedings of the congress.. Members of families and 
others not participating in the soientiflo activity may 
become associate members, for which the fee is $5.00. 
Detailed information will be sent in due time to all 
members of the American Mathematical Society, aa 
well as to all interested persons who file their names 
in the office of the American Mathematical Society at 
531 West noth Street, New York City. 


REPORTS 


GRANTS FOR RESEARCH OP THE AMER¬ 
ICAN PHILOSOPHICAL SOCIETY 

Geaitts Awaoued ntOM TO* Penbos* Pukd 

April, X9SS^ 

Frank T. Gucker, Jr,, Northwestern Unirorslty, for 
technical assistance in determining the heat 
capacities and heats of dilution of solutions of 
the simpler amino acids and their uncharged 

isomers...$ 050 

Kenneth N. McKee, New York Univeraity, for 
travel and other expenses in connection with the 
study of the French theater during the Bevolu- 

tionary period ..... 600 

William J. Robinson, New York Botanical Garden, 
for the study of the condition necessary for the 
unlimited growth of excised tissues of higher 

plants, primarily excised root tips ...... IJlOO 

E. J. Workman and R. E, Holser, tTniversity Of 
New Mexico, to make electrical measurements 
of the surface Add under thunder clouds and 
charge distributions within the idouds for the 
purpose of studying quahtitios of electrieity 
involved in lightning dwdtarges.... 750 

June, i9$3 

BioU>gieal Ahstroots, ^ujqdementofy auppo^ 

1 Other grants made in April were aaaeunood prevlousJjr* 


the publication of abatraets from biologloal 

journals of the world ■ -... ..1. 6,(W , 

Edward Girden. Brooklyn College, for supplies in 
eonneotion with studiM on cerebral xaedEantoiniB 
and hearing—localisation of the cortical deter* 
minants for specidc auditory frequencies tested 

by the L^E discrimination, (andf grant) .. 

Arthur L. Hughes, Washington Uaiversiiy, for as¬ 
sistance and apparatus in the study ox (a) the 
distribution of velocities among atomic eloctrona 
and <b} conductivity and, & pariieulat, tiie 
photoconductivity of insulatlag HqvddH and 

solids ..........—... dto:' 

Mary B. Haas, EufanU, Oklahoma, for travel and 
necessary expenaes in makiim a mmolal deld in* 
vestigation of the history and derinopinent AF the 
extant towns whkdi formerly eompr^ed tiie^pow* 
erf ul Oioek pcmfnderaey^ New infornmtm 
cerning their meat mstory Is tp be obtgiiind 
throt)^ a Study of the eonseqaenees wro^^ 
by historlo cntastrophks (Stg*, m Wiur); 
in which they as well US tiieir wh^ iMdgh^ 
tiiaredi''? New;''Infonttutlon' ;edno^iiklg 
oftrUer'i^sto^'to 
of the disla^ 

ferent toWnA shMd #e eonserva^^ ^ > 
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C«ll 0 gft 6i the Oity ot 
Ifor the eompleil^A of e handbook of 
Iir<)i!r^ jknl^ieeai ante begoh ie eoUaboratlon 

wUh the late Br. W, Jil wheeler ... 700 

WiUiain 0. Stadie^ UniTeriit^ of Peone^lvania, 
fw tedmieal Msktoaoe In eoimection with the 
ettidy of ehettdeal eetion of ineulin upon the 
intemiedUu'y lOeteboUsm of isolated, sutviring 

tiasoe of Aormai and pathological animals. 1,500 

Wllliain Henry Brown, Johns Hopkins naiversity, 
for teetuiical osststanee in the s^dy of the phylo* 

genetie elaesidcation of dowering plants. 2,000 

Ronald If. Ires, Science Service, for expenses in 
colleoting evidence of glaciation, etc., from reser¬ 
voir sites of Oolorado-Big Thompson Diversion 
project before they are submerged by water and 

used aC fill in dams, etc. ... 180 

Cfaristianna Smith, Mt. Holyoke College, for tech¬ 
nical sasistance in (a) the study of ago involu¬ 
tion of the thymus gland and the aualysis of the 
factors behind the formation of Hassall’s cor¬ 
puscles and (b) the fetal liver during its hema- 

topoietie stage in tissue culture .... 600 

Ludvig Gustav Browman, Montana State tlui- 
versity, for equipment for the study of oestrous 
and activity rhythms, and reproductive behavior 
of rats bom and kept in constant darknees as 


contrasted with those kept in constant light. 260 

Josioh Cox BusasU, University of North Carolina, 
for travel and other expenses in connection with 
studies in the history of the population of 

Medieval England ...... 1,500 

R. T. Hill, Indiana University School of Medicine, 
for technical assistance and suppUes in an inves¬ 
tigation of the androgenic function of ovaries. 1,000 

Carl C. lindegren, University of Southern Cali¬ 
fornia, for technical assistance in the analysis 
of the mechanism of crossing-over by growing to 
maturity the plants produced from the spores 
of Neurospora orossa. (2nd grant) . .. 600 


Martin Ki}patri<dt, University of Pennsylvania, for 
rasoareh assistant and materials for the detor- 
]uittatio& of relative acid strengths in aqueous 

and non-aqueoiu solutions.-.. 1,000 

IVank E. E. Germann, University of Colorado, for 
technical assistance and supplies in the study of 
anomalous double refraction observed by Qer- 
maiin and Mets of solutions of certain inorganic 
salts in water to detemine whether the effect is 
due to ions or to molecules formed by hydrolysis 2,000 
Jean Broodhurst, Columbia University, for tech¬ 
nical assistance and aTOaratue in the deveiop- 
^ ment of a riros test for scarlet fever susoep- 

tibiUty and immunity.. ..... 1,760 

0. L. TimuBr, Northwester^ University, for field 
Wfk in Mexico on the study of viviparity in 
teleost fiidiesi evolution qf structures associated 
wdlh yivlpari^ in the family of GoodeidaS, a 
groiqp «f iishei confined to the Mexican Plateau 

> regions ....... 250 

BothSe Biekaidif f^ew Jersey Btate Museum, 
foreonnecrion with the cbllec- 
' and fresh-^Water moUUshs fmm the 

imd adineent malii- 
^ taeBuiiks with tmrtiouliir 

^ to of 

': , (tH ''groht) ■ .:.. .250 

Qalifonda, for assis' 

; of penetration of alkali 

" v aid 

hud motab* 



olism of the protoplasm and sap of living plant 

eelli -...:. ..L. . .1 ...... 200 

Philadelphia Institute for Medical Research, for 
assistance and supplies in the continuation of ^ 
studies, through succeeding generations of the 
role of the thmius in the rate of growth and 

development of the young. {4th grant) . 2,000 

Peter J. Bempel, University of Southern Cali¬ 


fornia, for fi^ work assistance, etc., in the study 
of several plant associations, namely, conifer 
forest, chaparral, pinyon pine woodland and 
desert, on the deseri side of the Son Jacinto and / 
Santa Rosa ranges, California, and in chaparral 
on the seaward ride of the same mountains, with 
respect to the diflereuces in their environmental 
complexes and the phytomotric responses in 
OTOwth occarioned by those with a view to eluci¬ 
date some of the reasons x^r the yegetational 

differences..... 600 

Donald Young Bolandt, University of Toronto, for 
apparatus in an experimental study of the 
accommodation process in the excitation of ir¬ 
ritable tissues with special reference to the 

excitation of single cells of such tissuos. 350 

Nathaniel E. Grifiin, Cambridge, Mass., for sup¬ 
port of an investigation of the sources and influ¬ 
ence of the '^Hlstoria Destructionis Troiae” 
of Guido do Oolumnis (to form Volume 2 in a 
S’Volume edition of this work) . 600 


Oetoher, 19SS 


Montague Francis Ashley-Montagu, Hahnemann 
Medical College, for travel and clerical asms- 
tance in a study of the development of interest 
in the comparative anatomy of the Primates 
as illustrated by the life and work of Edward 

Tyson (1060-1708) ... 

Gaylord P. Hamwell, University of Pennsylvania, 
for the construction of a new type of p-ray 
spectrograph to investigate the p-ray spectra of 
electron-emitting and positron-emitting radio- 

elements .. 

Roberta Hugh, Hunter College and Columbia Uni¬ 
versity, for assistance and suppUes for: (1) 
comparative study of the morphology and physi¬ 
ology of the urino-genital systems of Amphibia; 
(2) study of the effect of hypophysectony on 
the testis of the immature and mature bullfrog; 
and (3) study of the susceptibility of frog 
gametes to x-radiation prior to and subsequent 

to fertilisation.. 

Astronomical Hollerith-Computing Bureau, Colum¬ 
bia University, for assistance and materials in 
the preparaUon of a punched card catalogue of 
the da& contained in the Boss General Cata¬ 
logue of 33,342 stars and of other quantities 

.derived.from these... 

Jacob Klein, St. John’s College, Annapolis, for a 
close riudy of classical physics, its problems, 
prinri|jles and origins starting from the work 

J. Bepnett Nolan, Beading, Pa., for elerieal aasis- 
tanee In the preparation of an annotated edition 
of the diary of Henry Marchant (1741-1786) .. 
Jeim Piatt, University of Vermont, for assistance 
and aj^araths In an investigafeioa of the factors 
the anatomical and phyriologleal 
i^rifici^ Vhicb exist between any given muscle 
which supplies it; the nerve- 

mhme ^ecificlty problem ..... 

Maladhn Northwestern University, for tech- 
nlc|d in a study of-the effect of nega- 

on the glass eleetrode ...- 


400 

1,000 

850 

1,200 

1,200 

100 

600 
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Karl F. Herzfeld, Catholic University of America, 
for a research associate in an experimental in¬ 
vestigation of the physical theory of the connec¬ 
tion betwoen molecular structure and the absorp¬ 
tion spectrum of organic compounds. (2nd 

grant) . 1,200 

Thomas Hume Bissonnette, Trinity College, Hart¬ 
ford, for assistance and supplies in an investi¬ 
gation of sexual photoperiodicity in animals and 

related phenomena . 1,000 

Harry Richard Seiwell, Woods Hole Oceanographic 
Institution, for an assistant in the investigation 
of internal waves in the North Atlantic Ocean ... 1,200 
T. M. Sonneborn, Johns Hopkins University, for 
technical assistance in the study of the genetics 
of Paramecium—^the analysis of the mechanism 
of inheritance, particularly inheritance of mat- 

i*i^ type. (2nd grant) . 900 

Fred A, Berkley, Montana State University, for 
travel and supplies for a bibliographical and 
herbarium study in preparation of a monograph 

of the Anacardiaeeae (Sumac family) . 550 

R. G. Herb, University of Wisconsin, for supplies 
in connection with studies in nuclear physics by 
means of a 2.4 million volt electrostatic gener¬ 
ator . 400 

Fred E, B^Amour, University of Denver, for tech¬ 
nical assistance and supplies in connection with 
the study of the endocrine control of ovulation 
and related physiologic changes. (2nd grant) ,. 1,000 
E. B. Babcock, University of California, for tech¬ 
nical assistance in the cytogenetic investigations 
in the Cichorieae and their bearing on taxonomy, 
phylogeny and evolution of the higher plants . 400 

Eliot R. Clark, University of Pennsylvania, for 
technical assistance in the continuation of the 
study of the growth and behavior of various 
cells, tissues and organs as observed micro- 
seopically in the living mammal, with the aid 
of permanently installed transparent chambers 

and windows. (2nd grant) .. 300 

RobJey D. Evans, Massachusetts Institute of Tech¬ 
nology, for technical assistance, equipment and 
supplies for an international interchecking pro¬ 
gram to evaluate, correlate and extend the scat¬ 
tered knowledge of the radioactivity of natural 

materials. 3,000 

Arthur M. Banta, Brown University, for a research 
assistant in the study of the effect of the charac¬ 
ters (phenotype) of the mothers upon the 
characters (phenotype) of her offspring, apart 

from her genetic constitution (genotype) . 1,200 

Gregory Pincus, Clark University, for a research 
assistant in the study of metabolism of rabbit 
eggs and embryos in different inbred strains and 
in hybrids between them, with particular refer¬ 
ence to the metabolic basis of size differences in 

early ova . 1,200 

Nabih Amin Paris, Princeton University, for 
photographic supplies and photostats for a 
critical and comparative study of the Arabic cal¬ 
ligraphy based on old manuscripts, with a view 
to determining the development of the Arabic 

characters, diacritical points and vowel signs. 300 

Edwin B. Helwig, University of Pennsylvania, for 
African travel expenses in connection with the 
study of the phylogenetic history of the chromo¬ 
some complex in the Orthoptera...-. 350 

John Edward Dinsmore, Herbarium of the Ameri¬ 
can Colony, Jerusalem, Palostine, for travel and 
technical assistance in a study of the taxonomy 
of the iris in Syria and Palestine and the dis¬ 
covery of new species ...... 300 


Oeants AwAsmu) frou the Euikidoe Bexvbs 
Johnson Fund 

Aoitdemy of Natxifal Sciences of Philadelphia: 

Geology and Paleontology Department, for assis¬ 
tance in the study of type and undeseribed specie 
mens of fossils in the academy’s collection in 
preparation for the making of a published, an¬ 
notated and illustrated list of such specimens, 
including new material not heretofore described 

or illustrated . 3,580 

Henry W. Fowler, for the publication of a report 
on the fishes obtained by the George Vanderbilt 
South Pacific Expedition of 1937, comprising 
pver 25,000 specimens, new species, rare or little 
known forms, besides extensive items in distri¬ 
bution, variation, taxonomy, etc. Publication 
to be a number of the ^‘Monograph” series 

of the academy . 1,500 

Samuel George Gordon, for travel expenses in mak¬ 
ing a mineralogieal survey of the Atacama 

Desert, Chile . 920 

Francis W. Pennell, for travel expenses, photog¬ 
raphy, etc., in making a study of the Scrophu- 
lariaceae of Western Temperate North America 
on a taxonomic, geographic and phylogenetic 

basis . 600 

H. liadclyffe Roberts, for field work and trans¬ 
portation in making a distributional and taxo¬ 
nomic study of the Orthoptera of Mexico and 
especially their relation to the Orthopteran fauna 
of the United States. 500 

University Musenm, University of Pennsylvania: 

Alan Rowe, for printing and editorial work in the 
publication oi his manuscript, ''The Four Ca- 
naauito Temples of Beth Shan." This volume 
deals with the temples of Rameses II, Seti I and 
Amenophis III excavated by the Palestinian Ex¬ 
pedition at Beth Shan . 2,600 

V. J. Fewkes, for printing and editorial work in the 
publication of his manuscript "Excavations at 
Homolka," a final report of the completed in¬ 
vestigation of an aneolithie fortified camp site 
in Ozecho-Siovakia with an occupation period 

of several hundred years . 1,000 

H. U. Hall, for printing and editorial work in the 
publication of hia manuscript entitled "Studios 
of the Sherbro Tribe, Sierra Leone," a report 
of the expedition to Sierra Leone, West Africa, 

conducted during 1936-37 . 1,000 

Frederica de Laguna and Kaj Birket-Smith, for 
printing and editorial work In the publication 
of their manuscript entitled Ethnology of the 
Eyah Indians of Alaska," covering ethnological 
material obtained by a joint expedition of the 
University Museum and the Danish National Mu¬ 
seum in 1933 . 1,200 

J, Alden Mason and Linton Satterthwalte, Jr., for 
architectural and editorial work in the comple¬ 
tion of their manuscript and architectural draw¬ 
ings for their report entitled "Excavations at 
Piedras Negras," a final publication of seven 
years * work at the site of the ancient Mhya city 
of Piedras Negras, Guatemala, including archi¬ 
tectural studies of the temples and |>alaces which 
have been uncovered by the expedition as wtdl as 
studies of the artistic and historical material 
found at the site.......... 1,800 

Sldridge Peeves Johnson Foundation for Medical 
Physios, Univsrsity of Penn^hfonia: 

Leslie A. Chambers and J. B. Bateman/ for mate- 
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riaL equipment and teehnical aBaietonce in the 
study of the molecular organisation of cell sux- 
faees in relation to biological activity and 

specUicity ... . 1,600 

Detlev W. Bronk, for material, equipment and as- 
sutance in the study of the xnocuanism of chemi¬ 
cal excitation of nerve cells . J,800 

Betlev W. Bronk, for material, equipment and as* 


slstance in making a general investigation of the 


nervous control of body organs in terms of the 
properties of norve cells and fibers which make up 
the sympathetic and para-sympathetic nervous 
systems; with special reference to the physico¬ 
chemical processes which occur within these 
systems ..... 2,050 

H. K. Hartlino, for material and equipment in 
connection with the study of the photo-chcmical 
and neural processes of vision. 1,500 


SPECIAL ARTICLES 


IDENTIFICATION OF THE FILTRABLE, 
TRANSMISSIBLE NEUROLYTIC AGENT 
ISOLATED FROM TOXOPLASMA- 
INFECTED TISSUE AS A NEW 
PLEUROPNEUMONIA-LIKE 
MICROBE 

The isolation from Toxoplasma-infected tissues of a 
filtrable, transmissible agent capable of producing a 
characteristic nervous disease in mice was reported 
recently.^ The nature and origin of this agent was 
perplexing because (a) it was not demonstrated in 
thousands of normal mice, (b) it did not appear to 
possess the properties necessary for natural host-to- 
host transmission either by itself or by means of an 
arthropod vector, and (c) it appeared to be intimately 
associated with certain strains of Toxoplasma. The 
morphological appearance of the minute structures ob¬ 
served intracellnlarly and extracollularly in some of the 
infectious material suggested a similarity (a) to "chro- 
matin^' structures within the Toxoplasma and (b) to 
stages described for the causative agents of pleuro¬ 
pneumonia and agalactia. The relationship to *'chro- 
matin’’ struoturos of Toxoplasma, admittedly a fan¬ 
tastic concept, was rendered even more so by the fliid- 
ing that they were Feulgen-positive, while the struc¬ 
tures in the “neurolytic agent” material were Feulgen- 
negative. The relationship to the causative agents of 
pleuropneumonia and agalactia appeared unlikely at 
first because their minimal size of 125-150 mM- and their 
capacity to grow in a cell-free medium containing 
serum diifcrentiatod them from the neurolytic agent 
material which appeared to have a minimal siae of 
314 to 360 and failed to grow in serum-containing 
media. 

By a modification of technique, however, it has 
proved possible to grow the "neurolytic agent” in a 
cell-free medium, consisting of ordinary nutrient broth, 
10 per cent Seitz-fljtered, sterile, bovine serum and 0.6 
per cent, glucose. No growth was perceptible in the 
initial cultures, but one or two transfers of the ap¬ 
parently negative cultures to fresh medium invariably 
showed a faint opalesoenoe whieb, upon dark-field ex¬ 
amination, revealed structures not unlike those seen in 
^^neurolytic-agent^’ infectious material. Successful cul- 
t A. B. SciXKCx, 66; 189, 1986. 


turea were thus obtained from each of six infectious 
brains—some of which had been kept in the dried 
state for months and others fresh—while simultaneous 
tests with the same medium to which no glucose was 
added failed in a number of instances; in the absence 
of serum, all attempts were negative. Subculture of 
the serum-glucosc-broth cultures on serum-agar yielded 
colonies 20 to 100 n in size, which on direct micro¬ 
scopic observation and study of Giemsa-stained im¬ 
pression films were quite similar to those described by 
Ledingham* for pleuropneumonia and agalactia. The 
evidence that the cultivated microorganisms are iden¬ 
tical with the "neurolytic agent” is aa follows: 

(1) More than 18 subcultures have now been ob¬ 
tained, and the cultures continue to show in mice the 
same pathogenic effects (both clinical and patholc^ical 
manifestations) as the animal-passage material. 

(2) The active agent is filterable, although with cul¬ 
ture material a smaller size was obtained for the min¬ 
imal infectious particle (determined by animal inocu¬ 
lation as well as by culture), i.e., 250 to 292 instead 
of 310 to 360 mu.® 

(3) Its pathogenicity is inactivated at the same tem¬ 
perature (about 45® C. for 15 minutes). 

(4) The cultivated and animal-passage materials 
give rise to complete inimunity against each other. 

Elaboration of exotoxm in vivo and in cultures: In 
the first report^ it was indicated tliat the brain lesions 
produced after intraperitoneal or intrathoraeic inocula¬ 
tion were not caused by the transmissible agent itself 
but rather by some non-transmissible substance formed 
when growth occurred in certain sites. Filtration of 
cultures through Seitz filters, which hold back the in¬ 
fective particles, yielded a material which upon in¬ 
travenous injection (but not intracerebral or intra- 
peritouoal) of 0.6 cc amounts in 3-weeks-oId mice (old 
mice react irregularly or not at all), reproduced the 
typical nervous signs within 1 to 2 hours. Most of 
these mice died within a few hours, but the surviving 
ones continued with the nervous signs and exhibited 

4 0, G. Ledingham, Jour. Path. Sact., 37: 893, 1933. 

^Gradoool membranes and filters were kindly supplied 
by Dr, J. H. Bauer. 

B. Sabin, loo. eii. 







57e BcmmM 


the eame acute necrotic lesion in the posterior pole of 
the cerebellum, 'ttriith acidophiUo necrosis of Purfcinje 
colls, so often observed in virus affections, which has 
already been deseribed.® Neither the brain nor tlie 
viscera of these mice contained a transmissible agent. 

The toxin is produced early during growth, is pres¬ 
ent in very small amounts, and disaj)pears from the 
culture within 2 days of its appt^arance. It is thermo- 
lahiie, being inactivated at 50" C. but not at 45° C. 
for one-half hour. It is apparently antigenic and the 
same as that produced in vivo during infection, since 
recovered mice are immune to it. 

Natural habitat and transmission: Previous attempts 
to isolate a similar agent from thousands of normal 
mice by animal inoculation and subinoculation failed. 
A new attempt was made by the technique of cultiva¬ 
tion and subcultivation just described. The viscera and 
brains of ten 1-month-old mice from the normal stock 
were cultured separately with negative results in the 
initial culture tubes, but on transfer to fresh medium, 
a pure culture of a pleuropneumonia-like microbe was 
obtained from the brain but not from the viscera (liver, 
spleen, lung) of one of the mice. This strain has been 
repeatedly subcultured since, and still requires serum 
although not the addwl glucose for its growth. It is 
not, however, pathogenic for mice, several passages in 
mice have not yet made it so, and no toxin ha.s been 
found in its cultures. Since the cultivaterl as well as 
the animal-passage material does not appear to be 
capable of multiplication in the peripheral sites which 
permit of direct host-to-host transmission by means 
of an arthropod vector, it is necessary to consider the 
possibility of a new type of vector for these micro¬ 
organisms, namely, bacterial or perhaps even proto- 
xoal. Klieneberger® has already shown the existence 
of a pleuropneumonia-like microorganism in natural 
symbiosis with a streptobacillus and has also experi¬ 
mentally induced a symbiosis with B. tetani and B, 
tetanomorphus. The intimate association of the pres¬ 
ent pleuropneumonia-like microbe with Toxoplasma 
may perhaps be nnothei^ form of symbiosis resulting 
from a chance encounter in normal mice, maintained by 
repeated passage with a consequent development of the 
special pathogenic properties in what might originally 
have been a non-pathogenic pleuropneumonia-li^ 
microorganism. 1 have been informed by Dr. 6. Jfl 
Ii^ndlay that he has encountered a similar diseaee 
among mice in London in tlie course of routine pas¬ 
sage of the yellow fever and lymphocytic chorio¬ 
meningitis viruses and that Dr. E. Kiieneberger has 
isolated a pleuropneumonia-like microorganism from 
the material. He has compared the infective agent 
from English mice with that of mico which I sent him 

* E. Eltonoberger, Jou/r. Path, Bact, 40: 08,1035: JouTf^ 
ilW., 38: 468, iSsS. 


and found that the two were eBsentially similar and 
immunologioally idontimaj Anttsiar B* Saww 
Laboeatorixs or The BocaxrEnLaa 

IXSTITUtE FOB MePICAL KEBEAPCH, 

New York, N, Y. 

THE LIFE-MAINTAINING EFFECT OP 
CRYSTALLINE PROGESTERONE IN 
ADRENALECTOMIZED FERRETS^ 

In the dog, ferret and oat the condition of pseudo- 
pregnancy prevents the appearance of adrenal insnf- 
flcieiicy following adrenalectomy, Estrus, contrari¬ 
wise, increases the need for cortical hormone therapy. 
Somewhat similar but leas striking results occur in 
the rat. Thom and Harrop found resemblances be¬ 
tween cortical extracts and several sex hormones on 
electrolyte excretion of intact dogs. The chemical 
similarity between cortical substances and progesterone 
suggests that the latter might be the life-maintaining 
agent during pseudopregnanoy, but direct tests in 
several laboratories have failed to demonstrate it. 
Furthermore, the estrogens which have an effect like 
progesterone and cortical hormone in intact dogs are 
toxic in adrcnalectomixed rata.^ 

With the idea that dosage or species variables may 
have been the cause of previous failures to maintain 
life, we have investigated the effect of progesterone 
and other sex hormones in adrenalectomiaed ferrets.® 
Anestrus adrenalectomiEed ferrets fed a diet of fresh 
milk and fresh, ground, lean meat, to which is added a 
2 per cent. Na-ealt supplement, demand, with a good 
uniformity, one cc of cortical extract per day (equiva¬ 
lent of 30 gms fresh adrenal tissue) for maintenance. 
Without therapy adrenal insufficiency (losg of 
anorexia and asthenia) occurs on the average (of 16 
cases) at 6 days with a range of 3 to 10 days. Buring 
estrus the cortical hormone requirement is at least 
doubled. 

The effect of prolonged progesterone treatment on 
adrenaleotomised ferrets has been observed in mx 
instances on ffve animals. OvariectomiEed and non- 
ovariectomised females and one castrate male wars 
used. With adequate dosage all sigms of adreiial inmif- 
Bcieacy were prevented for the duration of treatment* 
or, as occurred in three eases, when dosage was re* 
duced to inadequate levels bo that adrenal insufficiency 
appeared, revival to excellent health was effected hy 
giving 5 mgm progesterone dOiiy without any corrical 
hormone. Treatment wae eontinued for 92 days in 

7 To he reported in a forihcoxniag issue of ttmoat, 

1 This wotic was aided by a great (to B, O.) ftom the ^ 
Penrose Fuad of the AmeHean PldlOaouldcal 
a Most refercttces to above work are mthd B* 

Cold Rofhbr 5* afe liWK 

« The auttiore are Indebted to Br. Wv ^ 

Princeton Univerelty^ lor ^ eoriiOfd ceoitraet uied am f 
and for other iiesiiMice; and tb Br. flrWin 
tiw fiehorii^ Corporhl^jr 
(Prohiten) and teslosteroxto 
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80 ida^ni in one, 20 da^a in two iwd 14 days 
in anot;her< Appaxently life could have been main¬ 
tained indofitdiely with oontinoed treatment. Dosagee 
used varied from 0.5 to 5 mgm per day. The fonner 
was ineffective and the minimal life-maintaining dose 
seemed to be approximately 2 mgm per day. Marked 
weight gains occurred during trealmcnt in 6 of 6 
<oa8e8. The salt supplement usually added to the meat 
diet waa not essential for the observed effects as deter¬ 
mined by its omission in one case. All animals died 
of adrenal insufficiency when therapy was discontinued, 
showing that adrenalectomy was complete. 

In two cases a commercial corpus luteum extract 
from hog ovaries proved toxic and reduced the life- 
span, perhaps because of cstrin contamination. 

Testosterone propionate, a substance chemically and 
in some ways biologically similar to progesterone, was 
slightly, if at all, effective in four animals, in doses of 
5 or 10 mgm per day. The animals lived for 13,12, 8 
and 11 days, Similar results have been obtained in 
rats by others. Estrone given to two animals in doses 
of 0.1 and 0.2 mgm daily was toxic, as in the rat, and 
as was to be inferred from the effects of spontaneous 
ostrus. 

CONCLUSIOKS 

Crystalline progesterone will maintain adrenalec- 
tomized ferrets in excellent health and will relieve an 
ostablished adrenal insuflBciency, The phenomenon of 
life-maintenance in pseudopregnant adrenalectomized 
animals is therefore probably explained on the basis 
of progesterone secretion alone. Testosterone is non- 
toxic and non-beneflcial to adrenalectomixed ferrets, 
while estrone is toxic. 

Robkbt Gaunt 

WASniNOTON SgUAR* OOIXKOE, 

N«w Toek tJNivxRsrrr 

Hakrt W. Hays 

PaiWOBTON irNIVKESlTT 


NICOTINIC ACID AND THE GROWTH OF 
ISOLATED PEA ROOTS' 

Xx earlier publications”*^ it has been shown that 
vit4nun Bt is an essmitial accessory factor for tiie 
growth of wlated pea roots. Pea roots were main¬ 
tained for 14 weekly transfers in a medium containing 
only vitandn in addition to sucrose and mineral 
nutrients. U was also shown, however, that the growth 
of isola^ pea roots decreases in successive trans- 
iff is the only accessory growth factor. 

GMh abo progrcBsively thinner as the 

are con^ued. Vitamin done is 

^ of w^k earried out with the aaristanee of the 
gr^ Aduunbtratimu Official Project No. fiOS- 
fork projeet 

85: lSMg4, 

ad pf T, Addksott, 144-170, 



not then the only growth factor essential for the sus¬ 
tained growth of the isolated pea root Other investi^ 
gators have suggested that specific minor elements^* ^ 
or specific "essential” amino acids” constitute this seo^' 
ond essential growth factor in tlie case of the isolated 
tomato root. The present authors also found that a 
mixture of 16 amino acids possessed activity as the 
second growth factor for the isolated pea roots.' The 
mixture of amino acids used in these earlier experi¬ 
ments was, however, a purely arbitrary one. In work ' 
which will be described in detail elsewhere, each in¬ 
dividual amino acid was tested both alone and in com¬ 
bination with other amino acids (always in the pres¬ 
ence of added vitamin Bj) for its ability to increase the 
growth of the isolated pea, root above the level of 
growth rate of similar roots supplied with only vitamin 
Bi as the accessory factor. In this way a mixture of 
amino acids having the composition shown in Table 1 
and optimal for support of the growth rate of the 
isolated pea root was obtained. This mixture of amino 

TABl/K 1 

Auino Acid Mixtchb Optimal itor thr Growth or 

PRA Roots 


Amino add 


Concentration In medium 
In mg. per liter 


Asparagine . 

OlycJne . 

GliitHinlc Acid . 

Ii^oleucinc .... 

0.1 

0.06 

0.5 

0.016 

Ijeuclue .. 

0.5 

Tryplopbanc . 

0.5 

Valine . 

0.05 


acids was found capable of increasing the growth rate 
of isolated pea roots over the growth rate obtained 
with vitamin alone, but to be incapable of support¬ 
ing growth at an undiminished rate for more than three 
weekly transfers. It is clear then that the second 
factor limiting the growth of isolated pea roots is not 
merely a combination of amino acids. It has also been 
found that the factor in question is not a specific minor 
element. 

Niecjftmic acid, in combination with vitamin B,, ex¬ 
erts a very striking effect on the growth of thp isolated 
pea root, as is demonstrated by the following experi¬ 
ment, Approximately 700 pea roots, which had been 
in culture on vitamin Bi free medium for one week, 
were divided into 7 series. These separate series re¬ 
ceived as accessory growth factors either vitamin Bj, 
the amino acid mixture, nicotinic acid or combinations 
of these. The series receiving only vitamin will be 
considered the control. It may be seen in Table 2 that 
in all series in which nicotinic acid and vitamin 
were iQM>t both present there was a steady decrease of 

” Bobbins and M. Bartley, Scusngs, 85: 246-247, 
(Joe., m 671-728, 1938. 

» F: a, mite, Pleat Fftysiol., 18: 391-398, 1938. 

«Ibkjf., m 793-80^ 1987. 

and F. T. Addloott, loo, 6it 
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TABtiH S 


WntincT or Vitamin Nicotinic Acid (0.5 uo rm LiTm) 
AND *T»A Boot Amino Acid MxicTimBs’' Donb in Combi¬ 
nation, ON TUB GftOWTH OF 1B0X.ATBD PBA BoOTB 



Growth In nuns per week, 

Growth factors added 

average for 2 weeks 

ir 

IV 

VI 


and 

and 

and 


in 

V 

vn 

Bi.... 

41.1 

23.8 

11.6 

Amino acids. 

32.6 

22.1 

6.9 

Nicotinic acid ... 

46.8 

25,0 

9.2 

Nicotinic and amino adds .. 

46.3 

18.4 

16.2 

Bi and amino adds. 

47.0 

30.1 

20.1 

Ri and nicotinic add. 

66.8 

70,8 

72.6 

Bi. nicotinic add and amino adds.. 

64.2 

68.6 

77.7 


growth rate with each weekly transfer. Nicotinic acid 
alone, however, supported growth of the isolated pea 
root at least as well as did vitamin Coinbination 
of the amino acid mixture with either nicotinic acid or 
with vitamin Bj supported the growth at a somewhat 
higher level than did either substance in the absence of 
the amino acid mixture. Combination of nicotinic 
acid with vitamin Bi or with vitamin and the amino 
acid mixture, on the other hand, resulted in a steady 

GROWTH in mm, ptr we«k 

0 10 20 30 40 50 60 

-'-----n— --- 

i i 



Fio. 1. Growth of Isolated pea roots with and without 
nicotinic acid in addition to vitamin and the optimum 
mixture of amino acids: Solid line, nicotinic acid plus vita¬ 
min Bi plus amino acids; dotted line, vitamin plus 
amino acids; dot and dash line, vitamin Bj alone. Nico¬ 
tinic add was introduced into the medium of part of the 
serins which had been cultured in vitamin Bi and amino 
acids at the end of the third week. No accessory growth 
substances are added to the roots during the first week. 


ulcreaee of growth rate. This increase has been found 
in several different experiments and is of the order of 
50 per cent, above the initial level. Although the 
experiment recorded in Table 2 was maintained 
through only 7 weekly transfers, a second experiment 
was maintamed through 10 weeks with undiminished 
rate of growth of the roots which received nicotinic 
acid iu addition to vitamin B^ and the amino acid 
mixture (Fig, 1). Such roots were indistinguishable 
in appearance (except for their greater length) from 
roots which had been but 2 weeks in culture. 

Although the data presented (in Table 2) do not 
yet permit of a definitive decision, still it seems possible 
that the amino acid mixture is not essential to the con¬ 
tinued optimal growth of isolated pea roots. Nico¬ 
tinic acid, however, must apparently be regarded as a 
factor quite as significant as vitamin Bi in the nutrition 
of the isolated pea root. The promotive influence 
of nicotinic acid on the shoot growth of the isolated 
pea embryo® also must in all probability be attributed 
to the effect of this substance on the growth of the root. 

FRKnRiCK T. AnpreoTT 
James Bonner 
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8 J. Bonner, Plant Physiot, in press. 
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ADDRESS OF THE PRESIDENT OF THE 
ROYAL SOCIETY* 

By Sir WILLIAM BRAGG 

DIRECTOR or THE ROYAL INSTITUTION 


AoooBBiNa to our honored custom I preface this 
lumual address by references to those of our fellows 
whom death has taken from us during the past year. 

The past year has induded many events which might 
well be mentioned in this annual address. One of them 
bas, however^ elbowed out ibost of the rest. The two 
numbers of J^otea and Records which have begun a new 
contain interesting and informative accounts 
of our doings since last November. I believe that 
^ve appreciated this social and intimate addi- 
jtidn p the publications of Gie sooioty,; and tliat they 
J join me in an eRpression of our gratitude to 
wlio Wvo produced it, and espeoially to the 
as on so many pocasions, taken 
; The doings of the society 

f November 30, 

; : obituary appreciations 


are noted and recorded in this periodical more effec¬ 
tively than I could do in a presidential address, 

I must now speak of an event which is surely upper¬ 
most in the minds of all who have received the nomi¬ 
nations of council for next year. We are to lose the 
services of Sir Frank Smith. You may be surprised 
at his decision not to seek renomination when we would 
gladly have kept him for one more year. It happens, 
however, that two more of our officers must step down 
at the end of next year, and Sir Frank has pointed 
out that if three were to leave at one time the business 
of tile society might be seriously affected. We can not, 
Itbmfore, ask him to stay. We must take advantage 
of[ tbe opportunity thus given us to tell him bow grate# 
IU} w are for the work he has done for the society. 

seexotaryship has been distinguished by a rare ex- 
Ititiiildn of capable service. The place which the so- 
tins in public life and its harmonious coopmtioht 
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";yitSroijaf»r hte are lately diw* to his wisdom 

and tact and his power to unite workers in a common 
effort. Indeed, it is impossible to think of what he has 
done for us, without reflecting at the same time that he 
has exercised his talents in a wider fleld, and that in the 
words that may seem simple but are full of meaning, he 
has been and is still, I am glad to soy, a great public 
servant. 

I should like to add a reference to one very interefit* 
ing matter. As the T’csult of a disenssiori between Dr. 
Kriiss, head of the Prussian State Library in Berlin, 
and myself, wljen ho attended the International Docu¬ 
mentation Conference at Oxford in September last—a 
discussion initiated by Dr, Kriiss—1 have lately re¬ 
ceived a letter from Dr, Bosch, president of the Kaiser 
Wilhelm GesclLscImft, inviting the cooperation of the 
Royal Society in somti scion title enterprise wbicli would 
advance K<dence and, at the same time, promote under¬ 
standing and good will. Dr. Bosch asks that a few 
representatives from this side should be the guests of 
the Kaiser Wilhelm Gesellschaft for a week during this 
winter and hopes that we w'ould play the x>ttrt of hf>sts 
in return. During these interchanged visits, lectures 
would be given and consultations would be held; and it 
is reasonably to be hoped that sonn^ plan of a joint 
work would emerg(^ 1 feel sure that this gestupe of 
friendliness will receive a warm welcome from the fel¬ 
lows of the society. 

I will now say a few words on a subject which sf'ems 
to me to exhibit a greater importance the more closely 
it is examined. 

In recent years the very great iucreaRC in the output 
of the results of research has placed our sciontifle so¬ 
cieties in a difficult position. There is correspondingly 
more to be published, and, at the same time, publica¬ 
tion costs have increased. Consequently, the societies' 
finances are overstrained, and publication of worthy 
material is restricted. The Royal Society receives a 
govenimont grant for publication purposes, far the 
greatest part of which is passed on to other societies. 
The grant is sufficient to meet only a portion of the 
upl)lications for assistance that are made. 

There is another reason w^hy the increase in output 
presses hardly on our societies. In order that a proper 
standard of ment shall be maintained, it is customary 
to submit each paper, when it is sent in, to one or more 
referees. Now the number of possible referees is lim¬ 
ited, and is even becoming relatively smaller as spe¬ 
cialization increases. I may take this opportunity of 
expressing the gratitude of the society to those fellows 
who spend so much care on the examination of the 
papers submitted to them. The officers realize regret¬ 
fully that they aak them for a considerable fraction of 
their time and energy. 

Our shelves display the effects of increase. As we 


look at the long i*dw 8 of bound periodicals in IW 
studies, we realize not only that many years have 
slipped past since we began to collect them, hut also 
that their very appearance is an item of history. A 
long time ago tlioy were comparatively small and thin. 
But they gi'cw: they shrank during the had years of 
the war, but sooji resumed their increase, and of late 
they have swollen untU they have become unmanage¬ 
able and must needs be divided. Still the papers come 
poui'iiig in, and the rate of flow even increases. It is 
all to the good, and a healthy growth which we do not 
want to check; but tbei-e are practical difficulties which 
invite an attempt to solve them. 

It seems to me that when we try to consider this 
matter from points of view all round it, we are driven 
to seek for a precise answer to the questions, *‘Why do 
we publish? Why do wo submit pa{)crs and why does 
the society pihit them, if they are good enough?" 

When a man submits a to the society he. is, in 

the first x)lncc and quite rightly, anxious for the satis¬ 
faction of showing what he has done to those who will 
understand it. Another reason which has certainly 
grown ill strength of recent years is that he wants to 
establish his reputation and {losition. Doubtless, he 
has also the wish that his work may be of service, 
though this desire may be relatively loss obvious even 
to himself. To the society the opportunity for service 
is the principal reason; for it can not be held that the 
society exists in those days, only or even mainly, for 
the pleasure and profit of its follows. 

The existence of our society depends on our belief 
that knowledge is to be obtained by experiment. In 
that belief our founders of nearly three hundred years 
ago organizffd the rules and procedure on which we 
have acted ever since. Their foresight has been amply 
justified; but they could not have imagined how far 
experiment would carry their successors and others 
who have held the same belief. We have been led to 
the discovery of a natural world of vast extent; and 
without limits that we can see. Every part of it is 
of interest and every item of knowledge that we find 
there has a bearing on what we think and do. As we 
sec and know, the results of the exploration have aL 
ready betm immense; modem life has been profoundly 
affected thereby. The natural knowledge which the 
Royal Society set out to improve has become one of the 
greatest influences of these times. The society and 
other bodies and individuals that have followed in its 
footsteps have, therefore, become possossed of eertain 
most important opportunities, which are indeed duties. 
One of these is s^l, as it has always been, the enemir^ 
agemeut of research, wisely conceived and well di*- 
rected. A second is the preparation and presentment 
of the results of reeeardi, so that th^ can be suffix 
ciently appreciated, and can be mept^porated with 



scmms 


581 


.mrnmm ^ 

uD^extttan^ing into every aetivity, intellectual or phye- 
ieal^ to which they apply. We are not, as discoverers, 
responsible for the uses Uiat are made of our discov¬ 
eries. We ought not to claim, in my opinion, to be 
given the direction of aifairs in which our discoveries 
play a great pari simply on account of that fact. But 
we are, at least, bound to see that our acquired knowl¬ 
edge is rightly stated so that it can be hgbtJy used. 
We may also, as scientists, f(^l that we ought to help 
in putting knowledge to good use. This duty ia actu¬ 
ally discharged by numbers of men in these times. 

It is curit)ns to think that the feeling of responsibility 
is of recent growth. There was even a time when a 
discovery could be considered a private possession, to 
be withheld from general knowledge it thought fit. 
Newton, Hooke, Cavendish arid many others were often 
in no hun-y to give to the world what they had found; 
they were influenced by indifference, by fear sometimes, 
even by impish playfulness, as when truths were hidden 
in anagrams. They did not then look upon natural 
knowledge ns an inheritance belonging to mankind, 
which when discovered ought to be shared. 

Jiumford, nt the end of the (eighteenth ccTjtury, was 
one of the first to accept and proclaim his nmponai- 
hility, and act upon it, when he tried to apply the laws 
of heat to tlie economy of fuel. His first attempt in 
London was made at the Foundling Hospital. The 
Royal Institution, in its first form, was his attempt to 
give concrete expression to his idea. The founders 
of the British Association were urged in their work 
by a similar motive and were to some extent mider the 
belief that they were repairing a defect of the Royal 
Society. The vigorous action of the association in 
these days is a most commendable extension of its 
original purpose. The Royal Society undertakes a 
special port of the general responsibility. It is con¬ 
cerned with affording opportunities for the publication 
and discussion of original discovery, it also encourages 
dieeovery by the administration of funds entrusted to 
it for that purpose. And, of oourse, it represents 
offleially the scierRific activities of the nation, acting 
as an adviser on such matters in imblic affairs. In this 
field it has full opportunity for the exercise of all its 
powers. This limitation of service doce not free the 
society from the need to attend always to the one great 
purpose, more fully realiaed of recent years, that of 
opening to mankind the new fields of natural knowl¬ 
edge. The new fields are not merely to be penetrated, 
they are also to be made public. There is, of course, 
a welLknown saying that praises knowledge because it 
is useless. This cryptic statement would seem to be an 
ethical injunction to the researcher;. it certainly does 
hot iheau Uiat the most desirable knowledge is of no 
use to any one but the discoverer. 

Em wifidh the range of octivitioe to which the 


Royal Society confines itself, in which contact with 
the general public is not often made, regard must be 
paid to iiie future exposition of discovery. Because 
the results of research have become so voluminous an^ 
so important, the manner of stating them, of arrang¬ 
ing and storing them has also become important. We 
have to bear tliis in mind when wc think of the ar¬ 
rangement on our shelves. 

At the present time, the volumes of our Proceedings 
and Trnnsaetions have a certain resemblance to a build¬ 
ing site on which the contributors of materials have 
shot their goods: and it must be said that the shooting 
is often done without regard to convenience of subse¬ 
quent handling. He who would construct for himself 
a whole building fluds it difficult to make use of the 
mat(U’ials provided. Any one who has completed a 
pieK?e of re8car(jh and hopes that it may be accepted 
and published by the Royal Society or any society 
of learning is in the first place at pains to describe 
what he has done, the mclhodn he has used and the in¬ 
ferences that he draws from his results. The manner 
of telling his tale wiU depend on the purpose he has in 
mind. He may think that he ought to set out his facts 
in full detail, so that auy reader who is interested shall 
at Least find all that he wants. If he is on the threshold 
of roeearch work, he will often be influenced by the 
desire to prove his knowledge and ability; and may be 
led to make his talc long and compli(^nted. It is very 
likdy that he has not before him a mental picture of 
the man for whom lie is writing; if he has, it is prob¬ 
ably that of an expert, who is working in the same 
narroiw region as himself, who knows all the technical 
terms and is familiar with the hidden difficulties of the 
subject (which, therefore, must be discussed in full), 
and will pick hoi(3s if he can. It ia true that writing 
of this kind ia of the highest value: expert must talk 
to expert. 

Nevertholoss, such writings make dull and difficult 
reading for tlie great majority of those who are inter¬ 
ested in scientific discovoiy. How few there are who 
can eritioally study a paper of a certain type is only 
too well known to our secretaries and tJie chairmen of 
our aeotional committees who must find referees to 
judge its merits, and to referees themselves who accept 
their often laborious task. When such papers are read 
at a meeting of the society, the paucity of the atten¬ 
dance and the lack of good discussion are obvious and 
distressing. In fact, it has been found well to take 
vast numbers of such pai>er8 as read, and even then 
the discussion of the few that are left is often disap¬ 
pointing. 

It is on this account that greater stress has been laid 
reeently on the provision of opportunitiee for organ¬ 
ized diseussiona in which some important subject of 
recent deveh^ment is considered by the workers in that 
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sttbjeet* The disouseioa ranges over a wider field than 
that of a ainirle worker’s account of his new discov<s4es. 
It is much more interesting and informing to the gen¬ 
eral body, as the very satisfactory attendances have 
shown. Clearly there is a desire to understand the 
main purpose and the principal achievements of each 
growing subject. 

I bfdieve that fellows, and others, have welcomed the 
recent plan of publishing summaries of papers as an 
appendix to the Proceedings as soon as the papers are 
received, publication of the papers themselves being 
deferred until approval has been given in the usual 
way. Not merely is an earlier announcement of dis¬ 
covery made on this plan, but the collection of sum¬ 
maries presents the g^cral trend of research to those 
who are not specialists. 

Summaries are the expression of a natural reaction 
to the difficulties caused by the growing specialisation 
of research. They repreaont a certain recognition of 
the principle that discovery must be accompanied by 
exposition, the principle that has betm little regarded 
in post years, but now demands acceptance. 

The ideal summary is more than a mere digest or 
shortened form of the paper. It difEera from the 
paper itself in that it is addressed to a wider circle of 
readers which may include the experts but contains also 
many others who should, in fact, receive the principal 
attention. For this reason it may be moi^ difficult to 
write than the paper itself, because it must take into 
account the interests and the understandings of those 
who will rarely read the original paper, even if they 
could do so, but will gladly absorb the meaning and 
the information of the summary, especially if there 
is a connection with their own work. When the sum¬ 
mary is written with this wider view it becomes litera¬ 
ture, though the paper itself may be no more than a 
record. 

Another reason for greater attention to the writing 
of summaries is that specialisation quickly takes ex¬ 
plorers out of sight of each other and out of sight of 
the main body. It is natural for them to talk to each 
other only and to forget every one else. Consequently, 
it beconMis difficult to incorporate their work into any 
general scheme. Also it is dangerous for researchers 
to be so far out of reach. It is natural for them to 
lose a sense of proportion and to imagine, each one, 
that his is the main line, or at least a very important 
line of advance. Who is to call a halt when this hap¬ 
pens, unless the work that is going on is so far ap¬ 
preciated that a general opinion eaxi be formed as to 
its advisability? It would, of course, be impossible to 
put the direction of all research into the hands of an 
elected committee or a dictator. Yet a certain degree 
of control is requited, and this is best exercised by 
general opinion reflected in the minde of those Vrhb 


drnct in variooB ways the exp«iditiire of hMthey on 
research. The only way to facilitate the growth of k 
general opinion which is sound is to insist that A gen¬ 
eral account shall be given whioh is intelUgilde to A 
sufficient number. 

These considerations tempt me to ask whether it U 
neoessary that our Transactions and Proceedings should 
contain so much as they do at present, When a new 
departure in experiment or theory is made or a new 
fact is discovered or a new correlation, it is right that 
a careful and complete explanatimi should be given; 
and if this is not too long, it is excellent that it should 
appear in the Proceedings. If the novdty leads, as it 
often does, to a steady output of observation, exten¬ 
sion, confirmation and illustration, with many figures 
and bulky tables, there must come a time when com¬ 
plete publication to the world becomes unnecessary 
and even tiresome. What the seiontifle world wants 
is a genera! account of progress made, so that its bear¬ 
ing may be clear. A mass of details in continuation is 
of interest to other workers engaged in the same re¬ 
search, but very few others want the full account. The 
Proceedings should contain papers of original dis¬ 
covery or trmh departure; as regards eontinuation 
papers, as they might be colled, summaries properly 
written should be enough. Continuation papers should, 
of course, be preserved and at least be available on 
demand; still better, a few hundred fuH-sixed photo¬ 
graph copies could be made. This could be done at a 
fraction of the cost of printing, especially if t^e print¬ 
ing is difficult, full of figures and symbols. The Pro¬ 
ceedings would then be much reduced in rine, and 
would be more handy, interesting and ooefuL 

There is a further oonsideration of no small prac¬ 
tical importance. A largdy attended conference en 
documentation was held a few months ago at Oxford* 
The subjects with which it dealt were of comparatiittiy 
modem importance, but were clearly of the greatest' 
interest in a number of places, particularly in patent 
offices, and in the libraries of industrial research 
eiations. The summaries of papers in sekntifie jour¬ 
nals came in for muefa adverse eomment, <KmmaAnt 
whioh seemed to be entirely just. The point Was 
summaries were written for tiie expert only and WiM 
often bar^y euffleient at that. 

Finally, if the seientifle worker is no logger to 
content mer^y to observe and to record, but ,i^ 
share his knowledge with the world in geneild, 
certain qualificktions oiiid a Certain edueatiem 
are mmdi less neoOi:aai7 in the 
He is dealing pot otdy with faiMB Imt 
work enters the fahssaiCities, This h 
'great matter.' .It draws its' 
mendom of tlm 

of'/natuin 



Miir p£ tiieir Btft tbiei m^onsibility ifi 

^muHf INt iflkaM eatipjiuii nrliat find so that 
^fdur ^«How nmi Jcndw how thay stand The amentist 
dim noiba eiq^eetad to aee that dieocrvery le r^tty used, 
hntmena aaaept faunae^ can nght}y deeertlM it It ib 
uni to ba axpeotad lhat the be«t twe i7ili he inade of 
st^hat IB imiNn^eeUy mxdaMtood, 

Thaae ar^ prObkioB of iaoties llwy ean not be 
£u% Bdlved nidnle sdiool and coliege still maintain an 
artiftnol divigioo between two forms of teaching^ 
naming one of them soimioe and the other ^umiuutieB ” 


Tii^lAyd fib^ moi^iu 0^^ genendfy recog-* 

niaed^ Thete must, of ooutoe, be specialiaaticmi a 
divergence in ihe later stagea But the men of dif¬ 
ferent types of mind must be kept together more th^ 
at preseht^ bo that when they meet in after-life they 
can understand each other. It happens too often now 
that the administrator makes mistakes because he can 
not undendand his teehnioian^B advice, and the tech¬ 
nician k incapable of expressing himself so that h^ 
administrator understands him.. There ought not, in 
fact, to be a sharp distinction between the two. It is a 
fundamental point that humanities and science have 
joine<! hands in the service of mankind. 


SUMMARY STATEMENT OF THE ACTIVITIES OF THE 
NATIONAL RESEARCH COUNCIL, 1937-1938 

By Dr ROSS G. HARRISON 

PBESISENT 

and 

ALBERT L BARROWS 

EXBOCrTITE BK<SaTA]lT 


BOBDBBLjUTO PsOIUiElfB 

AitOKO new aotivitlea of the National Research 
CouBOil dunng the year, 1937-1938, a number of nn 
dertidtingB reflect the eonatderation whusb has been 
gimi in the Council for Beveral years to so-called 
'‘ixndvtlslnd problems*’ These problems he on the 
tnage of interest of the traditional flelds of the funds 
BientBl seitoees or in between these flelds Periiaps 
tli«y nagbt better be called problems of the combined 
luienees, noea it u frequently tiie contnbutions from 
adjacent flelds which are amalgamated mto the 
lMt{o4oa of these problems They seem to arise 
Itariinflaxty at this tame partly becanae of the rapidly 
IK|taindi&g range of scientific mterests and partly be- 
enuae of the neoeseary nee of knowledge from several 
■Dfflrees pi Qvdkr to meet the increasingly complex social 
jsad tddtndkiBneal qaestiona of &e day 

Hm tile seiences, for instance, due to toe disous- 
NdtiD of {nblflenia of oommOii intereat in conferences 
Iff toe preeeding year and to euggeationa from otoer 
il$iU«4»h M^«nd Itow aombinatuw projects have been 
untontskm Among then a a reoncntation of pre- 
Mbnotva of the CounoU in paca^tology rnidw a 
Oh IfedilHd Probl^a Comnum to Am 
I 0 toen relate to the genetios of patho- 
ib tttjgnhitoMN to probtoma of cellnlu physiology 
1 ^ to tote to 0 I 4 sge, to aeto- 

! Itoi to tob hesffitog bf toe rcpnlts of studies 

/gpe t aifltofyiaitot ntototot Kjto*^ {ttoUema of neorotio 
^ jjilWw jtwiBifcWw Ip p^yttiiipwy 

ahd eatto 


takibg the preparation of a handbook of the physical 
and" dbemieal conatanta of the materials with which 
g 6 d!< 4 fiBtB have to deal, and to the coordination of 
studies of the movement of water currents of different 
denitittes through reservoirs and lakes. The scrutiny, 
itself, of the field of geology in the light of its physical 
and oUemical phases has led also to the definition of a 
considerable list of other geological problems. 

FaiiiiOWSHiPfl 

A recently published list of the fellows of the Gotm- 
cil for the past twenty years names 1,146 past and 
present fellows. Of these 263 (about 23 per cent) 
carried on their fellowship work abroad or will do 
so. Uhe total group was derived, with respect to 
underi^duate training, from some 260 educational in¬ 
stitutions in the United States and Canada and from 
about twenty^five educational institutions abroad. The 
Mlowi have worked in about fifty universities and at 
many of the rese^h institutiems on this continent and 
at a la^ number of educational and research insti- 
tutione mainly in European countries. Host 

of the paid feU^ are engaged in research work and 
over ^ree fourths of the group are connected with 
reeehli^ educational inatitutions. For the current 
year fi^ows are under appointment, selected last 
8 prinjgf:^^{^^ applicants. The Mlowsdtips ore 
provided by tihe Bookefeller Foun- 

dahwi^''’.v 

to linAKNiwfl 

lfi37 the Cofun^ appointed a Com- 
tb Ib^iWDg at the suggestion 
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of the Carofi^ Corporation. The purpose of this 
eomimttee is to aid in the adaptation for educational 
purposes of the scion tide and technological advances of 
recent years in such delds, among others, as radio, 
motion pictures, sound recording and reproduotion, 
photography including microphotography for docu¬ 
mentary purposes, and improved forms of calculating 
machines for the analysis of *'data for special research 
uses. While these neir developments in science and 
technology find their application to the learning proc¬ 
ess in many fields the committee is concerned primarily 
with the classroom at its various levels and with re¬ 
search work. It is because these scientific aids to 
learning are relatively new and their educational uses 
are largely unexplored that their characteristics, possi¬ 
bilities and limitations need to be carefully studied in 
order that the best advantage can be taken of tlieir 
potentialities in the educational process. 

The program of the committee includes a study of 
the cost of furnishing auditory aids in the classroom, 
a study of broadcast receivers for school use, a study 
of the actual use of broadcast progrrams in the schools 
of a number of cities, the preparation and testing of 
phonograph records as aids to teaching particularly in 
rural areas, a similar experiment with sound slide films, 
a study of school experience with motion picture pro¬ 
jection equipment, a report on equipment and supplies 
for microphoiography, the consideration of a program 
for testing eye fatigue in the reading of micro-film, and 
assistance in the development of a highly specialised 
machine for the solution of mathematical problems in¬ 
volved in certain psychological investigations. The 
funds for the support of these investigations are sup¬ 
plied by. Carnegie Corporation, Special offices are 
maintained by the committee in New York City (41 
East 42d Street). 

MOKOOBA^fiS IN THB PhTSIGAL ScIENOBS 

For many years the Divisi6n of Physical Scienoes 
of the Council has maintained a program of publica¬ 
tion for monographs upon current research topics in 
the advancement of the physical sciences. These pub¬ 
lications include « series of six monographs upon the 
physios of the earth, and single monographs upon 
such topics as the quantum theory, problems of aeoas^ 
tics, theories of magnetism, radioactivity, moleoulat 
spectra in gases, the scale of the universe, celestial 
mechanics, hydrodynamics, critical potentials, ohemi- 
luminescenoe, algebraic numbers and functions, and 
the numerical integration of differential equations. 
In addition to these treatises certain bibliographies 
and other aids to research in these fields have been pro¬ 
duced. 

These treatises have been prepared under ibe spdn- 
aor^p of spwial committees and many of ikt treatises 
consist of contributions from several authorities 


various aspects of the subject dkeuased; Mo«il of the 
memographs have been issued in the series 

of the Oounoil. Some have been pufaUed ecmmmr- 
cially. The expense of the editorial preparation and 
publication of these books was met in the earlier 
years from appropriations from the RoekefeBer Foun^ 
dation. Later the Council added funds for this pur¬ 
pose and a considerable sum is still on hand accumu¬ 
lated from the sale of these Bulletins, which is to be 
used ns a rotating fund for the publication of later 
monographs of this nature. Four of the books were 
published through a special revolving fund set up for 
the printing of mathematical books. For two of the 
monogpraphs in the general series second editions have 
been issued, two otlmrs have been reprinted, and two 
have been translated into European languages. Alto¬ 
gether some 43 volumes have been issued in these ways. 
During the past year the seventh member of the series 
upon the physics of the earth, '‘Internal Constitution 
of the Earth/^ was completed, and this monograph is 
now in press. Several other monographs are also in 
preparation. 

Hiqhwat Bbsbauch 

The work of the Highway Research Board in co¬ 
operation with the U. S. Bureau of Public Roads has 
been continued in accordance with its former program 
for coordinating information and encouraging investi¬ 
gations upon the planning, building and operation of 
highways. The seventeenth annual meetiug of the 
board was held in Washington, D. C., on November 30 
and December 1-3, 1937, with an attendance of about 
475. Selected papers presented at this meeting have 
recently been published in a volume of Proceedmffe 
of some 534 pages, with a supplement upon “Soil- 
Cement Mixtures for Roads.“ The Board also i«fnms 
a monthly serial, Highway Benea^ch Ahatrook (in 
mimeographed form). , 

During the past year at the special request of the 
Bureau of Public Roads the board has devoted par¬ 
ticular attention to the problem of highway safety* 
These studies have been carried on in cooperation Wiih 
the highway organisations in a number of tbo states- 
The results of the studies were made the basis ^ tbf 
following series of reports presented to Congress b^ 
the bureau last spring: 

Part 1: Non^unifoTSiity of State^Motor-Vehicle Trafilh 
'Lavra. 

Part 2$ BidUed Invesfigatloti at the Beene of the 

dent Needed th Develop Causes. r ^ 

Pari 3. Inadequacy of State-Motor*Vehicle Acridaht ^ 

porting. 

Part 4t Official Inipeeticm of Vdiidlea ; 

Part 3; Case Histories of Fatal Highway Aeeideatiu ; 
Pari 3: The Aoeldent-Fifoae Driver, i ; 
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the^n for (1) grwtor unifomuty m 
(2) Btaud&rdieed methods 
of zeimsrtii]^ higfaimy aceidents, (3) improved inspec¬ 
tion Berviees for cars, and (4) the expansion of higb- 
patrol organisations. The studies have disclosed 
that our present knowledge of how and why highway 
accidents occur is wholly inadequate for a successful 
study of the problem of highway safety, especially with 
respect to the habits, capabilities and limitations of 
automobile drivers. These studies are being continued 
during the current year with special attention to (1) 
methods of testing drivers for pronenesa to accident, 
(2) speed control on rural highways, and (3) the 
analysis of ease histories of fatal accidents. 

In addition to the work of the Highway Research 
Board the Committee on the Psychology of the High¬ 
way of the Counciru Division of Anthropology and 
Psychology has formulated a program of investigations 
upon (1) the drinking driver in relation to licensing 
authorities, (?) the effects of fatigue on driving per¬ 
formance and its relation to hours of labor, and (3) 
problems of headlight illumination. 

Industbial Resoaboh Institute 

It is hardly more than fifty years since the first 
research laboratory was established by an industrial 
firm in the United States, The great development, 
however/of the industrial laboratory has taken place 
within the last twenty years, and at present there are 
well over 1,700 such laboratories in this country. 
Aside from technological matters, these laboratories 
have many problems of organization and management 
in common arising from the urge for making the in- 
dn^ai research unit render its maximum effective- 
ncBB to the concern of which it is a part, and for 
making the best use of the results of research work. 
While in industry the ultimate test is efficiency, the 
verdict as to what constitutes efficiency often depends 
i;ipon how far to look ahead. 

In Older to provide a medium in which directors of 
research laboratories might study cooperatively these 
, probiema vrhich are alike in many establishments, the 
Divistmi of Engineering and Industrial Research or- 
l^ised last spring an Industrinl Research Institute. 
This is a self-sustaining organization, under the 
anspiceSf at presmit, of this division of the Council. 
I^a purpose is to provide coordinated facilities for 
esupnining common problems and for the compilation 
of information relating to industrial research develop- 
nmnts and to the organiaation of research agencies in 
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industry. Among the questions to which this institute 
win give attention are problems of research personal 
and its working conditions as distinguished from pro¬ 
duction personnel, the selection and training of x# 
search men, laboratory construction and management, 
the keeping of research records, planning research 
budgets as separate from manufacturing budgets, 
means for keeping informed upon current progress in 
industry, and cooperation with universities and other 
researcli institutions. The institute is to hold several 
meetings a year. It carries on its studies in part 
through committees of its own membership and in part 
through special investigators. 

RkPRODUCTION of RECfOBDS 

The work on the reproduction of records, which is 
being conducted at the National Bureau of Standards 
in cooperation with an Advisory Committee of the 
Council, grew out of earlier investigations at the 
bureau upon the preservation of papers. This work 
has been turned during the past three years to studies 
of the durability of photographic film which is coming 
into increasing use for record purposes. Certain of 
these investigations have been devoted to the compari¬ 
son of the usual emulsion-coated acetate film with a 
Cellophane-base film containing a light-sensitive dye 
for formation of the record image within the film. 
Otlier studies have covered the aging effects of light on 
film, preservatives and protective treatments to prevent 
scratching, favorable conditions for the storage of 
film, methods of testing the condition of old film, 
shrinkage and expansion of film and paper, especially 
that used in aerial photography, means for more com¬ 
pletely removing hypo in the processing of film and a 
study of the effects of a small quantity of unstable 
cellulose nitrate usually present in the slow-burning or 
safety type of acetate film. The next stages of the 
work will he to arrange for the confirmation of findings 
recently obtained in testing the resolving characteris¬ 
tics of various types of film, to carry these resolution 
testa further by using a number of available commer¬ 
cial devices and to plan tests for the characteristics of 
commercial apparatus for photographing documents. 

The investigations upon the preservation of paper 
were supported by the Carnegie Corporation coopera¬ 
tively with the bureau, as were also the earlier stages 
of work upon record film. These studies for the past 
year, however, have been supported by contributions 
from the film and apparatus industry. 

(To be concluded) 
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V ISALCOIM 3UYONS btmf&g on Thanksgiving Day (November 2^ 1938), 

instroetov in anbiial iadastry of thus ondiog a most pronusing aoisatido oareer. Al- 
; though P&ip V we. Dyoos had published a 
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nnmber of excellent scientific papevs in such journals 
as ScnsNOB, Journal of Nutrition, Poultry Science and 
the Experiment Station bulletin series of the Kentucky 
and Arkansas Stations. 

Lyons possessed a keen analytical mind and a deep 
devotion to roflea.rch. Although teaching ten hours a 
week at the time of his death, the head of his depart¬ 
ment stated that he was actually conducting more 
research than many other men with no teaching duties 
to distract them. He 'worshipped truth and detested 
inaccuracy and error. He conquered the obstacles that 
were in his way and forged on toward the goal he had 
set for himself. He was thorough, energetic, con¬ 
scientious and dependable. He set a splendid example 
for his colleagues and students which was a constant 
challenge to them to serve science with the same loyalty 
he had shown. 

Lyons graduated from the University of Kentucky 
in 1932 with the degree of B.S. in Agriculture. In 
1934 he received his M.S. at Iowa State CoOege, where 
he served as research fellow in animal nutrition. He 
served the Kentucky Experiment Station as research 
assistant for more than two years and the Arkansas 
Station for a year and a half. In the 1938 summer- 
term he completed the residence and course require¬ 
ments at Iowa for the doctor^s degree, which he would 
have received during the present academic year after 
writing his thesis, the experimental work for which had 
been completed. 

Lyons was greatly admired by all who knew him, 

and he leaves a host of friends who share the Joss with 

bis bereaved family. Ho is survived by his wife, an 

eighteen*months-old daughter, his parents and two 

sisters. _ „ 

J. Holmes Martin 

University or Kentucky 

YNES MEXIA 

Ynes Mexia's death on July 12, in Berkeley, Cali¬ 
fornia, closed a career as a botanical collector of note. 
Bom in Washington, D. C., May 24, 1870, during the 
residence of her father, General Enrique A. Mexia, 
there on official status from Mexico, she spent the early 
half of Jier life in the United States and Mexico, mak¬ 
ing San Francisco her home for the last thirty years. 
Always interested in plants, she began actively collect¬ 
ing in 1922 in Mexico. She usually went to remote 
places, however difficult to reach, the Pongo de Man- 
seriche by raft and canoe, eastern Ecuador by pack 


ox<m, eastern Oaicaea afoot. She prepared bar sp^ 
mens carefully and gave abundant notes. She eol^ 
lected approximately 9,300 numbers, from 140,000 to 
150,000 specimens and over 500 new species, the last 
collection being yet unidentified. Many new species 
and one new genus wei^e named in her honor. 

A list of her expeditions with approximate numbers 
follows; 1922 Mexico; 1925 Mexico, 500 numbers, 
3,600 specimens; 1926-27 Mexico, 1,600 and 33,000; 
1928 Alaska, 366 and 6,100; 1929 Mexico, 315 and 
5^000; 1929-32 Brazil-Peru, 3,200 and 66,000; 1934-37 
South America from Ecuador to Tierra del Fu^fo, 
2,200 and 19,900; 1937-38 Mexico, 700 and 13,000; 

The most complete set of her plants is in the her¬ 
barium of the University of California; also complete 
records of her trips and collections. 

N. Floy Beaoehn 


RECENT DEATHS AND MEMORIALS 

William Baker Day, since 1919 dean of the College 
of Pharmacy of the University of Illinois, died on 
December 10. He was sixty-seven years old. 

Dr. George Van Ness Dearborn, chief of the De¬ 
partment of Medical Psychology of the U. S. Veterans 
Administration, has died at the age of sixty-nme years. 

Dr. Joseph A. Hill, for more than forty years a 
statistician with the Bureau of the Census, died on 
December 12. He was seventy-eight years old. 


A cxjRRBBPONDENT Writes: *^ews has been received 
of the death at the ago of thirty-one years of L. 6. 
Sclmirelman, professor of mathematics at the TJnrvfir- * 
sity of Moscow and a member of the Mathematical 
Institute of the Academy of Sciences of the U.S.S.R. 
Sclmirelman had made first-rate contributions in widely 
separated branches of mathematics (topology, the eol- ; 
cuius of variations, number theory). No branch 
science has reached a higher distinction in the U.S.S.R ■, 
than mathematics, and the deceased was one of its 
strongest and most original mathematicianB.^ 


The U. S. Board on Gec^rt^phical Names has named 
a mountain 9,900 feet high in Yellowstone Natioj^ 
Park Mount Homaday in honor of the late Dr. William 
T. Hornaday, until his retireinont in 1926 director of 
the New York Zoological Park. Mount Homaday is 
on the divide at the head of Plateau Creek and is 
from the northeast park entrance road. 


scientific events 


THE PROPOSED CANCER SERVICE IN 
GREAT BRITAIN 

A BILL emlrndying « new plan for scejaTing earlier 
and more effective treatment of cancer involving the 
establishment of a cancer service which will make the 


best modem faeilitics for dikgnoeia end 
available In every pert of tiie oontttry has hseh 
mally introduced in the Brituh House of CI|W|iii|jjBiia>.^ 
Aoeording to ffte London fktm 
deoided to fdaoe on MU&ty iM 
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dlRf Jimgly or in regional groupe, the duty of 
Bmtmng adequate faeiUties for the diagnosis and treat¬ 
ment of persons suffering^ or snspected to be suffer- 
ing, from eancer. It is estimated that at present only 
one eafle in four which might hopefully be treated by 
modem methods is so treated. 

These major local authorities will be required to 
submit their arrangements for the minister's approval 
within a reasonable time. Before doing so they will 
consult the Radium Commission and representatives 
of the voluntary hospitals and the medical practition¬ 
ers in each locality. It is proposed to have diagnostic 
centers at which expert clinical advice on a team basis 
will be available to all. In general these centers will 
bo in the large towns, and patients will come to them 
from the surrounding areas. Facilities for treatment 
will be provided in voluntary hospilals, whose services 
it is hoped to utilize to the utmost, or in hospitals 
under the control of local authorities. The govern¬ 
ment intends to bring the most modem methods of 
treatment, whether by suigery, radium or deep x-rays 
—alone or in combination—within the reach of every 
sufferer. This will mean the proviHion of adilitioiial fa- 
cDities for treatment at appropriate local centers, both 
by developing existing centers and providing new ones. 

It is estimated that when the service is in full opera¬ 
tion the total additional expenditure will amount to 
about £600,000 a year for England and Wales and 
£100,000 for Scotland. In meeting this expenditure 
local authorities will be assisted by exchequer grants 
which will be approximately equivalent to 60 per cent, 
of the additional cost incurred. But the grant will be 
made according to the "weighted population" formula, 
imd the 50 per cent, will be scaled up or down accord- 
hag to the needs of the area. In some of the poorest 
ams the exchequer grant will amount to 80 per cent. 
It will probably take four or five years before the cost 
of the service reaches £700,000 a year. At first there 
may be some scarcity of the skilled workers needed. 

The bill enables the Minister to lend up to £500,000 
to the National Radium Trust for the purchase of 
radium and other radio-active substances and of equip¬ 
ment for radio-therapeutic treatment. The trust has 
ah'eady ajratiged an option for a substantial purchase 
irf radium from Canada at a fixed pri<!e over the next 
fiva years. The bill will prohibit the di^emination of 
Adwtisments for "cancer cures" to the lay public, 

COMMITTEE OP THE BRITISH ASSOCIA¬ 
TION ON THE SOCIAL RELATIONS 
OF SCIENCE 

been stated in SoTENcm, at the recent meeting 
% British Association for the Ad- 

was forts^ a committee 
the Social and Intematicmal Rela- 
The committee, under ike chairman¬ 


ship of Sir Richard Gregory, includes the president 
and general officers of the association ex officio and 

Sir Banicl Hall, Sir Frederick Gowland Hopkiim, Sir 
John Bussell and Lord Stamp (vioC'chairmen) ^ Frofussof 

F. C. Bartlett, Professor J. D. Bernal, Professor P. M. S, 
Blackett, Mr. Bitchie Galdor, Mr. A. M. Carr Saunders, 
Professor S. OUapmun, Br. C. H. Deseh, Professor A, C. 

G. Kgerton, Professor H. J. PJeure, Mr. E. W. Gilbert, 
Professor N. F. Hall, Mr. R. F. Harrod, Professor A. V, 
Hill, Sir Clement Hindloy, Professor L. Hoglwjn, Dr, L. E. 
C- Hughes, Dr. J. 8. Huxley, Mr. D. Caradog Jones, Pro¬ 
fessor H. Levy, Dr. C. 8. Myers, Mr. Max Nicholson, Sir 
John Orr, Professor J. C. Philip, Professor J. G. Bmith, 
Professor B. G. Stapledon, Professor P. J. M. Stratton, 
Professor F. E. Weiss, Mr. H. G. Wells, Mr. J. 8. Wilson 
and Dr. S. Zuckerman. 

The liondon Times states that a circular has been 
prepared for issue to institutions at home and abroad, 
indicating the main purposes of the division as "the 
objective study of the effects of advances in science on 
communities, and reciprocally the effects of social con¬ 
ditions upon the progress of science; and the encour¬ 
agement of the application of science to promote the 
well-being of society.” The committee is empowered 
to arrange meetings of tiie division, to coordinate work 
dealing with the social relations of science, both at 
home and abroad, to be prepared to act in a consulta¬ 
tive capacity and to supply information to orguniza- 
tions, individuals and the public, to initiate and carry 
out inquiries arid research and to secure their publi¬ 
cation. 

Two of the most important functions of the division 
will be to coordinate the large amount of work which 
has already been done or undertaken by numerous 
existing organizations, and to make the best use of the 
association's platform to bring tiio results of such work 
before the public. It is hoped to cooperate with the 
International Council of Scientific Unions, which has 
already set up a Committee on Science and its Social 
Relations with a view to preparing a report of world¬ 
wide scope. 

BIOLOGICAL ABSTRACTS 

A RBCBKT issue of Science* contained the announce¬ 
ment of the 1939 publication plan for Biological Ab¬ 
stracts. Under this plan there is to be a breakdown 
into five parts according to subject-matter, ranging in 
cost from $4,00 to $9.00, with $25.00 the charge for all 
parts brought under one cover. 

During the next year, as during the current one, it ia 
hoped that societies will continue their contribution of 
$2.00 a member toward the support of Biological Ab- 
straets. It is highly desirable that this support be 
giveq 4*1*^ the transition period to the new plan, 
which has won well-nigh universal approval. For the 
presoht year five societies took such action, while sev- 

1 Somnoa, 862 894,1938. 
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oral others approved a request for voluntary pledges 
by their membersiiip. All such contributions will be 
counted toward the subscription price of a section or 
the total edition, and no contributor is expected to 
make more than one such donation even though a mem¬ 
ber of more than (me contributing society. 

For the year .19,'18 such contributors have the option 
of either receiving the index to volume 12 or of deduct¬ 
ing $2.00 from their j^ersonal subscription to that vol¬ 
ume (provided their institution now subscribcH). The 
same privilege is accorded to the contributors of past 
years; that is to say, a 1936 contributor, for example, 
can have his contribution applied to the purchase of 
volume 3 0. 

Now that 1938 nears an end, it is desirable that each 
contributor inform the Business Manager of Biological 
Ahatracts at the UniversitA’^ of Pennsylvania whut 
option he selects. 

The Board of Trustees wishes to express its ap¬ 
preciation to the luenibera of the five societies which 
have voted contributions this year: 

Annjrican Physiological Society 
American Society of NaturaUstH 
Amorican Society of Zoologists 
Ecological Society of America 
Genetics Sooiety of America 

as well as to those individuals of other societies who 
made a voluntary contribution or outright donation. 

The Board of Trustees of Biological Abstracts (in¬ 
sists of G. S. Avery, Jr., H. P. Barns, A. F. Blukeslee, 
P. R. Burkholder, A. J. Carlson, A. B. Dawson, H. B. 
Goodrich, A. P. Hitchens, D. D. Insh, M. L. Raney 
and O. W. Hunter, III, President. 

INTERNATIONAL CONTEST OF THE SCIEN¬ 
TIFIC APPARATUS MAKERS OF 
AMERICA 

Engineers representing all industries, from every 
section of the United States and three foreign coun- 
tri(is, s(*nt in entries to the First Instrumentation Con¬ 
test sponsored by the Industrial Instruments Section 
of the Scientific Apparatus Makers of America and 
conducted by Richard Rimbach, publisher of inatrw- 
ments (the magazine of measurement and control). 
The contest closed on November 16 and the judging 
was held on December 6 at the Hotel Commodore, New 
York City. 

Prizes were awarded as follows: 

First Prize $200.—F. K. Vial, vice-president in 
charge of research, Association of Manufacturers of 
Chilled Car Wheels, Chicago, “Automatic COj Com¬ 
pensator for Cupola Control.” 

Second Prize $100.—K Hellmann, electrical en¬ 
gineer, Transatlantie Research, Inc., New York City, 
“An Audio Frequency Spectrometer.” 


Third Prize $50.—Wilton E. Stackhouse, teohxiieiaxi, 
United Gas Improvement Company, Philadelphia, “A 
Hydrogen Sulphide Recorder.” 

Fourth Prizes $26 each.—Gteorgo B. Bailey, presi¬ 
dent, Thermal Engineering Company, Boston, “Auto¬ 
matic Control Applied to the Diesel Engine”; H. A. 
Kleinman, engineer, United Power Manufacturing 
Company, Moline, “Application of a Multi-Pointer 
Gage* for Speed Measurement”; M. G. Mastin, chem¬ 
ical engineer, Westvaco Chlorine Products Corpora¬ 
tion, South Charleston, “A Sensitive Method of Flow 
Control”; Walter E. Smith, technologist, 0. Brewer 
and Company, Ltd., Honolulu, “Sugar Boiling by In¬ 
strument Control.” 

Fiftli Prizas $10 each.—Sherman Chase, steam engi¬ 
neer, Carni'gie-Illinois Steel Corporation, South Chi- 
cago, “Relative Volumetric Gas Analysis by Cascaded 
Absorption and Oxidation Recorded by a Pressure Re¬ 
corder”; Harry C. Gray, stress analyst, Wright Aero¬ 
nautical Corporation, Paterson, N. J., “Sound Fre¬ 
quency Measurement”; G. J. Gross, transmission en¬ 
gineer, Pennsylvania Water and Power C/ompany, 
Baltimore, “Ground Megger Signal Generator in Lo¬ 
cating Buried Conductors”; Wm. B. Hess, test engi¬ 
neer, Safe Harbor Water Power Corporation, Cones¬ 
toga, Pa., “Tho Steam Engine Indicator Differential 
Pressure Gage”; Charles Wasserman, technological 
assistant, Consolidated Gas, Electric Light and Power 
Company, Baltimore, “An Unusual Application of a 
General Electric Torque Balance Watt-Telemeter.” 

GRANTS-IN-AID FOR STUDIES IN SCIENCE 
INSTRUCTION 

The second meeting of the Committee for the Im¬ 
provement of Science in General Education' of the 
American Association for the Advancement of Science 
was held in Chicago on December 3 and 4. A partial 
statement of the agenda upon which the eommitte©^, 
worked will app(^ar lak^r. One of its responsibilities 
is assuming proportions which seem to warrant this 
separate statement. 

It will be recalled that among other things the com- 
mitteo was charged with the following task. “To ob^ 
tain and to use iinancial support for such work in the 
acieners as gives promise of being effective in improv¬ 
ing the teaching of science in general edu(Mition.” At 
the Chicago meeting the committee considered the 
reception and preliminary evaluation of experimental 
projects on teaching of tho scionces at college and 
university level. In all such cases the appropriations 
requested are likely to exceed the funds that are avail¬ 
able for such purposes, a situation which will evidently 
develop in this case also. Nevertheless, the oomioittae 
invites correspondence fmm teachers of science who 
have teaching experiments under way or seriou4y eon-' 

I 801»nc*, 87 i 454,1988, 
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templated, which would be facilitated by grants*iu-aid. 
Naturally, any one requesting such grants will expect 
to defend their necessity or appropriateness and to 
furnish evidence that the conditions under which the 
proposed experinaents are to be performed are favor¬ 
able to their advantageous prostMJution. 

The preliminary “blueprint” of the field that may be 
covered to advantage by u series of experiments in the 
teaching of the sciences will be completed by June 30. 
Projects to be oonsidered must be in hand not later 
than May 20. Correspondence may be initiated witli 
aJiy member of the committee. There will he some ad¬ 
vantage in selecting one of the members whose hold of 
professional comf>etence includes that within which the 
proposed i)roject falls. 

The fact should be borne in mind that only projects 
designed to improve the teaching of science in general 
education arc to be submitted. Improvement in prcpia- 
ration of “majors” in the various sciences or, in gen¬ 
eral, the strengthen ing of specialist education is outside 
the purview of this committee. 

The m(?inber8 of the committee, grouped by Hubjects, 
are as follows: 

Botany: Professor II. C, Sampson, tlio Ohio State TTni- 
varsity; Professor P. B. Soars, Oberlin College, Obor* 
iin, Ohio. 

Chemistry: Professor C. C. Pumas, Yale Puivorsity; 
Professor N. E. Gordon, Central Oollego, I'ayotte, 
Mo.; Professor W, C. Johnson, University of Chicago; 
Professor O. M. Smith, Agricultural and Mechanical 
College, Stillwater, Okla. 

Bduoation: Professor H. J. Amrdd, Columbia University; 

Professor R. W, Tyler, University of Chicago. 
Cr^graphy and Oeoloyy: Professor Carey Croneis, Uni- 
versity of Chicago; Professor Kirtley Mather, Hnr* 
vard University, 

Mathematics: Professor J. 8. Georges, Wright Junior 
College, Ciucago; Pre^fessor E. R. Hedrick, University 
of California at Los Angeles. 

Physics: Prof<i«sor C. J. Lapp, State University of Iowa; 
Professor L. W. Taylor (chairman of committee), 
Oberlin College. 

Zoology and Biology: Professor Bert Cunningham, Duke 
University; Professor M. F. Guyer, University of Wis¬ 
consin; Professor A. C. Kinsey, Indiana University. 

THE WASHINGTON MEETING OF THE 
INTERNATIONAL UNION OF 
GEODESY AND GEOPHYSICS 

CHEarDR R. liONOWEajt, chairman of the Committee 
on Coordinated Interests of Yale University, reports 
that as one step in the arrangements for the approach¬ 
ing assembly of the International Union of Geodesy 
and Geophysics in this country, the following letter 
has been sent to more than two hundred institutions 
and organizations, including universities, colleges, re- 
seareh institutions, Federal and state soientide bu¬ 
reaus and commercial corporations. The letter is 


printed here with the thought of extending the invita¬ 
tion to other organizations and individuals who may 
be interested but have not been reached directly by the 
letter, which reads: 

No international scientific association covers a broader 
field of interest than the Union of Geodesy and Geo¬ 
physics, The union is made up of seven constituent asso¬ 
ciations, devoted to geodesy, seismology, meteorology, 
terrestrial magnetism and electricity, physical oceanog¬ 
raphy, volcanology and hydrology. Physicists, goologiata, 
gpographers, astronomers and many types of engineers, 
in addition to specialists representing the particular fields 
suggested in names of the associations, find a common 
meeting ground in the union, which owes its origin and its 
continued growth to the interlocking proMems crossing 
the borders of the several physical sciences in all the 
countries. The meetings of the union, hold at throe-year 
intervals, not only promote international cooperation in 
scientific enterprises but also help materially to foster 
international good will. 

The International Union of Geodesy and Gt^aphysics 
will moot in Washington, D. 0., September 4 to 15, 1931). 
Official host for the mooting will be the American Geo¬ 
physical Union, in cooperation with the National Research 
Council. The twelve days of the Washington session will 
be occupied with assomblies of the union ns a whole, meet' 
ings of the constituent associations and receptions. Be¬ 
fore the session there will be three organized trips to 
various parts of the couutry. It is expected that a large 
number of foreign delegates will attend the session, rep¬ 
resenting the member countries, of which there are 36 
besides the United States. Probably there will bo an 
especially largo attendance from all sections of this coun¬ 
try, reprosmiting not only the Geophysical Union but also 
numerous scientific and educntioual institutions. 

Professor Longwell writes: 

Practically every institution in this country that sup¬ 
ports physical science in any form has a logical interest 
in the Washington meetings of next year. The American 
Geophysical Union urges that you join ns far as possible 
in playing host to our fellow scientists from other coun¬ 
tries in making the session successful. In particular, wo 
shall be happy if you will discuss this matter with indi¬ 
vidual scientists and departments of science in your insti¬ 
tution, and name one or more delegates to represent your 
institution at the meetings of the union next September. 
We suggest that as far as possible the delegates selected 
bo men who are actively intorostod in some aspects of 
geophysics, since such mcm will gain most from and con¬ 
tribute most to the meetings. It should be added that 
travel and other expenses of delegates will have to be borne 
by the individuals or by the institutions they represent, 
beeause the union does not have any funds for this pur¬ 
pose. 

Information about tho union and its constituent asso¬ 
ciations appeared In an article by N. H, Heck on the 
International Union of Geodesy and Geophysics in 
SOEBKCX, April 22, 1938. Circulars giving detailed In- 
fomiation concerning the coming meeting will be sent to 
any one on request* 
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SCIENTIFIC NOTES AND NEWS 


Thk doctorate of science of the University of Ox¬ 
ford was oonforred on December 10 on Dr. Irving 
Langmuir, associate director of the research labora¬ 
tories of the General Electric Company at Sclienec- 
tady, N. Y. Dr, Langmuir delivered on December 8 
the first lecture at the Royal Institution, Loudon, 
under the plan sponsored by the Pilgrim Trust for 
interchange of lecturers between the Royal Society 
and the National Academy of Sciences in Washington. 
Hifl subject was “Molecular Films.” Sir William 
Bragg, president of the Royal Society, will deliver the 
first lecture to be given in America on April 24 at the 
annual meeting of the National Academy of Sciences 
in Washington. 

A. CressY Morrison was reelected to the presi¬ 
dency of the New York Academy of Scienccis at the 
annual dinner meeting on December 14. Honorary 
fellowships wore conferred on Professor Edwin G. 
Conklin, of Princeton University, executive vice-presi¬ 
dent of the American Philosophical Society; on Dr. 
Ross Granville Harrison, of Yale University, chair¬ 
man of the National Research Council, and on Dr. 
Irving Langmuir, of the General IRectric Company. 
Eighteen scientific men were elected fellows. Other 
officers elected were: Vice-presidents, Ida H. Ogilvie, 
Robert T. Rock, Jr., Horace E. Wood, 2d, Harry L. 
Shapiro and Duncan A. MacTniies; Recording Secre¬ 
tary, Frederick H. Pough; Corresponding Secretary, 
Roy Waldo Miner; Treasurer, Wyllys Rossetcr Hetls; 
Librarian, John Hendley Barnhart; Editor, Erich M. 
Schlaikjer; Councilors, W. Reid Blair and G. Kings¬ 
ley Noble; Finance Committee, Herbert F. Schwarz, 
Jolm D. Sherman, Jr., and Wayne M. Fuunce. The 
speakers were Professor Vict:or K. LeMer, of Co¬ 
lumbia University, who discussed the velocity of 
chemical reactions, and Dr. Roy Waldo Miner, curator 
of living invertebrates at the American Museum of 
Natural History, Avho described his expedition to the 
South Seas in 193(i to study pearl shell. 

At the annual meeting of the New England Water 
Works Association, J. R. Baylis, physical chemist of 
Chicago, was awarded the Dexter Brackett Memorial 
Medal “in recognition of his outstanding work in 
water purification.” 

Dr. Hans A. Bbthe, professor of physics at Cornell 
University, was presented with the Morrison Prize of 
$500 at the annual dinner meeting of the New York 
Academy of Sciences and affiliated societies “for the 
best paper on solar and stellar energy” entitled “En- 
ergy Production in Stars.” Winners of two other 
Morrison prizes of $200 each were Dr. F. Gaynor 
Evans, of the University of New Hampshire, for his 


paper on ^'The Morphology and Funotional Evolution 
of the Atlas-Axis Complex from Fish to Mammals,” 
and Dr. Norwood C. Thornton, of the Boyce Thompson 
Institute, Yonkers, N. Y., for his paper on “Oxygen 
Regulates the Dormancy in tlie Potato.” Funds for 
the prizes were provided by A. Creasy Morrison, presi¬ 
dent of the academy. 

At the annual general meeting of the London Mathe¬ 
matical Society its Do Morgan Medal was presented 
to Professor J. E. Littlewood, “for his contributions 
to mathematical knowledge.” 

Professor Frank B. Rowlet, director of the Engi¬ 
neering Experiment Laboratories of the Institute of 
Technology of the University of Minnesota, a former 
president of the American Society of Heating and 
Ventilating Engineers, has been awarded the F. Paul 
Anderson Medal of the society, which will be presented 
to him at a meeting in Pittsburgh in January. 

In recognition of his “distinguished services, par¬ 
ticularly in connection with the current construction of 
the 392-mile Colorado River Aqueduct,” F. E. Wey¬ 
mouth, general manager and chief engineer of the 
Metropolitan Water District of southern CalifomiOf 
has been elected on honorary member of the American 
Society of Civil Engineers. 

At a recent meeting of microbiologists at the Pasteur 
Institute of Paris, Professor Martin, director of the 
institute, conferred the insignia of the grand cross of 
the I^ion of Honor on behalf of the French Govem- 
mont on Professor Jules Bordet, director of the PaSr 
teur Institute of Brussels, in recognition of his work 
on immunology. 

Dr, W. K. Hato, research professor of Purdue Uni¬ 
versity, will retire on January 1 with the title of 
emeritus professor of civil engineering after forty-five 
years of service. Following a short period of travel 
to Australia he will maintain residence at Purdue 
University. 

Word has reached this country that the editor of the 
Zentralblatt fur Mathematik und ihre Grenegehiet$, 
Professor Otto Neugebauer, now of Copenhagen, has 
resigned. The resignation from this mathematical 
abstracts journal was occasioned by the action of the 
publisher, Julius Springer, of Btsrlin, in dropping 
Professor Levi-Civita, of Italy, from the board withotd; 
the knowledge of the editor, as well as b7 the demand 
that the editor give assurance that no emigrants would 
he allowed to referee articles by German authors. Ill 
consequence of this interference with editorial polides^ , 
the associated editors resident in Americib 
Courant, Tamarkin and YeMen, have 
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a$ h^Te aho k number of aaacwiato editors 
mid aoUnbonttors in other countries. 

LcmmsNANT Commandbe Francis W. Rbichbi-.- 
saatriR has been appointed acting chief of the U. 6. 
Weather Bureau^ succeeding Dr. Willia R. Grogg, who 
died last September. Commander Reichelderfer had 
chaige of reorganising and developing the Naval 
Meteorological Service. In 1928 he was assigned to 
the Naval Air Station at Ijukehurst, N. J., and later 
served as meteorologist on several fights and ex¬ 
peditions. 

Dr. Ross T. MoIktire, for the last five years White 
House physician^ has been appointed surgeon general 
of the Navy with the rank of rear admiral. He has 
held since June, 1934, permanent rank of commander, 
and was appointed medical inspector with the rank 
of captain in 1935, to remain in effect daring his 
assignment as physician at the White House. 

Dr. Robert A. Black, professor of pe<liatric3, 
Loyola University School of Medicine, has been aj>- 
pointed president of the Chicago Board of Health. 
He will fill this position during the absence of Dr. 
Herman N. Bundesen, who has been granted leave 
pending the outcome of the goveiminont's anti-trust 
action against the milk industry. 

Dr. H, L. Tiny has been elected dean of the Medical 
School, St. Thomases Hospital, London, in place of the 
late Professor Leonard S. Dudgeon. 

Db. Earl D. Bond, director of Uic Institute for 
Mental Hygiene and head of the department of ner¬ 
vous diseases of the Pennsylvania Hospital, has re¬ 
signed to devote his time to research. He will be 
succeeded by Dr, Lauren H. Smith, a member of the 
executive staff of both units since 1926. Dr, Bopd will 
^ntinue as vice-dean for psychiatry and professor of 
psycldatry at the University of Pennsylvania Gradu¬ 
ate School of Medicine. 

N. F. Waters, of the depai’tment of poultry hus¬ 
bandry at the Iowa State College, has resigned, to 
become senior geneticist at the regional laboratory for 
poultry research in East Lansing, Mich. 

Db. Jahbs B, Murphy, chief of the Cancer Re¬ 
seat^ Division of the Rockefeller Institute for Medi¬ 
cal Bcaearoh, New Tork, and Dr. Mont R. Reid, di- 
Bcctror of surgical service of the Cincinnati General 
and professor of surgery at the University 
Cimrin iiave been appointed members for three- 
to of the National Advisory Cancer Council. 
Bucoeed Dr. Francis C. Wood, director of the 
^ of Cancer Research of Columbia 

James Ewing, director of the 
r ^ Sosjpilal, New York,^ both of whom were 
members of the eotmoil in 1937. 


Other members of the council are: President James 
B. Conant, of Harvard University; Dr. Arthur H. 
Compton, of the University of Chicago; Dr. C. C. 
Little, managing director of the American Society for 
the Control of Cancer, and Dr. Ludvig Hektoen, emer¬ 
itus professor of pathology of the University of Chi¬ 
cago. 

The Ramsay Memorial Fellowship Trustees have 
made the following awards of new fellowships of the^ 
value of £300 for the year 1938-39; Dr. Vernon Hollis 
Booth, a British fellowship, tenable for two years, at 
the University of Cambridge; Donald McNeil, a Glas¬ 
gow fellowship, tenable for two years, at the Univer¬ 
sity of Glasgow; Dr. Alfred G. Epprecht, a Swiss 
fellowship, tenable for one year, at the Imperial Col¬ 
lege of Science and Technology, London. The trustees 
iiave renewed the following fellowships for a second 
year: Dr. A, E. Alexander (British fellow), at the 
University of Cambridge; Dr. E. de Salas (Spanish 
fellow), at University College, London; Dr. J. J- 
Ilermans (Netherland fellow), at University College, 
London; M. Jean Monvoisin (French fellow), at the 
Royal Institution, London; HuKime Oosaka (Japanese 
fellow), at University College, London. 

Dii. Harlow Shapijct, director of the Harvard Ob¬ 
servatory, has recently returned from a trip of inspec¬ 
tion to the Boyden Station of the observatory in 
Bloemfontein, South Africa. After attending the 
meeting of the International Astronomical Union in 
Stockholm early in August, Dr. Shapley went to En¬ 
gland, where lie was one of the invited speakers at the 
Cambridge meeting of the Bi itish Association. Fi'om 
London ho flew to South Africa. After a stay of five 
weeks at Harvard Kopje, he returned by boat. While 
in South Africa he gave addresses to the Witwaters- 
rand University in Johannesburg, University College 
of Orange Free State in Bloemfontein, and the South 
African Aasooiation for the Advar»element of Science. 

Rudyeri) Boulton, curator of birds at the Field 
Museum, Chicago, during November conducted Held 
work in southern Mississippi, near Ooean Springs. At 
the invitation of Messrs. James R. Tjeavell and Carl 
A. Birdsall, of Chicago, owners of a large tract of 
wilderness land in this region, he participated in a 
preliminary natural history survey to determine the 
possibilities for conservation projects and special 
zoological studies. 

Dr. Dora Ilse, who has been working for the past 
two years in the laboratory of Dr. Imms, at the Uni¬ 
versity of Cambridge, lectured at the University of 
Colorfbdo cm December 3, on the reactions of butter¬ 
flies and bees to colors. The lecture was illustrated by 
moving pictures. Dr. Ike has also Uwtured at various 
other Axaerioan universities, including Cornell, Hlinois, 









Kajisois^ Califomia, and at the Amaricain 
linmm of Natural History, 

Dr. J. W. Beams, professor of physics at the Uui- 
varsity of Virginia, delivered a lecture on “High-Speed 
Centrifuging” before the Franklin Institute, Phila¬ 
delphia, on the evening of December 15. 

Sir Epward MKLnAKBT, of Emmanuel College, Cam¬ 
bridge, Fuller!an professor of physiology in the Royal 
Institution and secretary of the Medical Research 
Council, has been appointed Rede lecturer for the year 
1939. 

A graduate course on electron optics and electron 
microscopy will be offered by the department of physics 
of the University of Pennsylvania during the second 
semester. The course will be given by Dr. L. Marton, 
lecturer in physics at the university and associate of 
the RCA Manufacturing Company, together with Drs, 
G. A. Morton and E. G. Ramberg, of the Electronics 
Research Division <^f the company. The lectures will 
be given on Wednesday aftemootia from five to six 
in the Randal Morgan Laboratory of Physics. 

Recent lecturers befoi'e the department of geology 
and geogi'aphy, Northwestern University, were: Dr. 
W. U. Voskuil, mineral economist, Illinois Geological 
Survey, on “Economics of Mineral Production”; Dr. 
Clyde P. Ross, geologist, U. S. Geological Survey, on 
“Cinnabar Deposits of California”; Dr. Helen M. 
Strong, soil conservationist, U. S. Department of Agri- 
cultiire, on “Soil Conservation Methods”; Dr. D. P. 
Hewett, geologist, U. S. Geological Survey, on “Min¬ 
ing Geology in the Western United States”; Professor 
Clarence F. Jones, School of Geography, Clark Uni¬ 
versity, on “South America, from the Caribbean lo 
the Argentine”; Dr. Benjamin B, Cox, Vacuum Oil 
Company, cm “Modern Petroleum Development”; Pro¬ 
fessor J. H. Maxson, California Institute of Tech¬ 
nology, on “Geological Studies in the Grand Canyon 
of the Colorado”; Dr, Harold T. Stearns, U. S. Geo¬ 
logical Survey, Hawaii, on “Hawaiian Volcanoes”; Dr. 
Takoo Watanabe, University of Sapporo, Japan, on 
“Japanese Geological Institutes”; and Professor G. W. 
White, University of New Hampshire, on “Novya 
Zemlya.” 

The Eastern railroads have announced a reduction 
in rates from December 15 to January 10 with the 
usual stop-over privileges for those expecting to attend 
the meeting of the American Association for the Ad¬ 
vancement of Science in Richmond, Virginia, from 
December 27 to 31. Round-trip railway coach fares 
will be reduced by 20 per eent., to two cents per mile. 
Pullman fares will be reduced by 10 per cent, to 2,7 
cents per mile. 

3^b Western Chemical Congress will meet in Au¬ 


g^t, 1999, during the Golden Gate Intematiotial 
position. A number of societies, assoeiations and ht* 
dustrial corporations Bxe interested in planning for 
the congress and are cooperating with a committee of 
technologists on the Pacific Coast. The major theme 
is stated as “The Place of Chemistry in Modem Life,” 
and it has the object to foster advancement of chem¬ 
ical knowledge and development of ehemioal prooess 
industries in the West. Facilities are to he arranged 
for separate meetings of the various societies and asso¬ 
ciations participating. 

It is announced that the new electroenoephalo- 
graphic laboratories of the Montreal Neurological In¬ 
stitute will be opened during the first week of Janu¬ 
ary, The work to be done in these laboratories has 
been made possible by a grant from the Bockefoller 
Foundation to promote research in epilepsy and de¬ 
mentia. Funds contributed by a group of Mon¬ 
trealers, who have been interested in the institute since 
its inception, provided for the building of an exten¬ 
sion necessary for this work. Since the opening of 
the institute in September, 1934, extensive researches 
in epilepsy have been carried out under the direction 
of Dr. Wilder Peiifield, director of the institute and 
professor of neurology and neuro-surgery at McGill 
University. The electroencephalographic laboratories 
will be under the direction of Herbert H. Jasper, 
Ph.D. (Iowa), D. fei Sci. (Paris). Dr, Jasper, after 
post-graduate work in Iowa and Oregon, studied for 
two years at the Sorbonne. Previous to going to 
Montreal he was assistant professor of psychology at 
Brown University and director of the Neurophysio¬ 
logical Laboratories and the Psychological Clinic at 
Bradley Hospital, Providence, R. 1, 

A STATUTE was promulgated on November 1 at ttw 
University of Oxford, establishing the Edward Grey 
Institute of Field Oniithology and providing accom¬ 
modation for it at 39, Museum Boad. Its function* 
will be to carry out research into problems of ornithol¬ 
ogy with special reference to the numbers, distribu¬ 
tion, movements, habits and economic status of Britirii 
birds, to collect, coordinate and supply infonoatiop 
on these subjecls obtained from published soorees 
and from field observers, gnd to publish the results 
of its work by means of printed papers, informal In¬ 
struction or lectures. 

Courses in television have recently been planned Ijy 
the Radio Oorporatim^ of America. Few those Who . 
have had no previous training in radio engineering 
course requires a period of two years in the ih^y : 
or five years in the evening sohod. Special 
Units of six months duration in the 4ny sAodi 
one year in the evening school are avaRdhto to. 
cants possessiiig adeqtmte technical baekgr^^ 




DISCUSSHSM 


. UULTIM.B STROKES IN LIGHTNING 

This rfeceint interesting note by H. L. Bean on “Stro- 
bo^copie Illusions caused by Lightning”^ prompts me 
to repbi^ a somewbat similar series of observations) 
which also included an impromptu measurement of the 
average interval botween successive discharges in a 
multiple stroke* 

These observations were made by tbe writer in the 
evening of June 8, 1938, while driving westward in 
ga^ering dusk through a rainstorm^ in that part of 
northwestern Oklahoma which is called “The Pan¬ 
handle.” The country is tablo-like, treeless and 
sparsely settled. The road was excellent) and deserted, 
80 that for twenty miles or more (during which no hills 
and only two curves were encountered) the machine 
was held at such a uniform speed that the period of the 
windshield wiper was very nearly constant. In the 
gathering night, the wiper blade could be seen only 
indistinctly except when illuminated by lightning. 
During a particularl 3 ^ brilliant flash, it was noticed 
that the wiper blade was executing an apparently 
stepwise movement (such as is sometiines seen when tlie 
blade and windshield are dry), although close inspec¬ 
tion in the weak but steady light of twilight showed 
that it was moving steadily and smoothly on the thor¬ 
oughly wet glass* Thereupon, the illusion of inter¬ 
rupted movement was recognized as the result of a 
periodic interruption in tlie source of illumination. 

This observation of the stroboscopic behavior of the 
blade was made not less than 15 times during the 
storm. Not every flash showed the pulsating or multi¬ 
ple character. Nor did all flashes occur within those 
directional limits which permitted satisfactory observa¬ 
tion. Presumably, in such a level, treeless area, many 
flashes arc strokes to ground; and McEachron points 
out* that a high percentage of strokes to ground are 
multiple. 

During a multiple flash tbe wiper blade appeared at 
4 points (sometimes only 3), more or less uniformly 
spaced and all together occupying an arc which was 
about one third of the awing of the blade. Retinal 
retention and the duration of the flash may have mixed 
effects toward determining the number of blade images 
sm.Retinal fatigue also made it apparent that the 
intervals between the pulses were not quite uniform 
inleugih; 

A count of the swings of the wipet' showed it to be 
filing from 11$ to 120 half-vibrations per minute. 
I {ifW halkP^period was thus approarimatdy 0*5 sec. The 
by tbe 4 blade images in one third the 
t the Made was O.lt sec* Thus the average inter- 
^ tciairima of two eueoessive pulses was 


This rough measurement, made with apparatus at 
hand, is not in disagreement with precise measurements 
made by McEachron and MeMorris^ from photo¬ 
graphs made with a moving-lens camera employing 
the general principle of the Boys camera. Of 9 inter¬ 
vals udiich they recorded in a typical multiple stroke, 
the 6 intervals, 0.029, 0.028, 0.024, 0.022 and 0.053 
see., are of the same order as the 0.04 second reported 
here. Hokor, Workman and Bnoddy* also report in¬ 
tervals as large as 0.033 and 0.047 see*, but they do not 
give the distribution of the intervals which they 
recorded. 

The data given here are from a note-book entry of 
June 10, 1938. In consideration of the well-known 
detrimental effect which prae jndinio knowledge may 
have upon any measurement in which the human factor 
is high, it may be noteworthy that at that time the 
observer had no information concerning the lengths 
of flash intervale, although he was aware that such 
data had been published. 

H. M, Davis 

School of Mikkral Inpustrifb, 

Tub Pennsylvania State College 

TYROSINE DETERMINATION 

The recent article by Reiter' raises the question as 
to whether the value given for the tyrosine content of 
egg albumin of 3.72 per cent* is to be taken as correct 
rather than the earlier values found by Looney*- * of 
4.20 and 4.10 per cent. If wo assume that egg albumin 
has a molecular weight of 33,800 as proposed by Cohn* 
and contains 8 moleonles of tyrosine, the calculated 
percentage composition would be 4.28, If the value 
of 35,700 given by Bergmann*^ is correct, then the theo¬ 
retical percentage becomes 4.06. The value of 4.10 
given by Looney '' would appear to approach the theo¬ 
retical value more nearly than the lower values given 
in the literature by other metliods, and therefore the 
original method of Folin and Looney would still seem 
to be the most reliable method yet proposed. The 
method can also be U80<1 for 50 mg amounts of protid 
by reducing both the volume of the digest and also the 
final volume of the colored solution to 25 ml and all the 
reagents in proportion. 

Joseph M. Loohey 

WoacESTER State Hospital, 

WcmcESTSRj Mass. 

^StleOf Bnffineeringt 63: 1633-37, 1934, 

» Gm, Sl^G, Rrv., 39: 494, 1936. 

* Jowr* Applied P^ya., 9: 136, 1936. 

to*,Reiter, Science, 89: 378, 1938, 

> O, FoUn and J. M. Looney, Jemr. Biol, Chen,, 61: 481, 

* J* M. Looney, idem,, 69: 1926. 

4®, J, Oohn, J. L. Hendry and A. M* Prentks, 

Bkd, Ckem,, 63; 781, 1925. 

4 M* Bergmann, C^emica^ Mwiews, 22: 483,1938, 



A LlVramSTIC ANALYSIS OF THE SIX¬ 
TEENTH INTERNATIONAL CON¬ 
GRESS FOR PHYSIOLOGY 

At various international oongresses, four langiiogea 
are usually made official. This is especially true of the 
international eongreaaes for physiology, the sixteenth 
of which met from August 14 tp 19 last suuiruer in 
Zurich. I have analyzed and classified various papers 
appearing on the program of that congress according 
to, the languages in which they are presented with 
rather interesting results. Such a study obviously 
gives a sort of index to the languages most used in 
publishing or announcing the results of scientific in¬ 
vestigation and also roughly indicates the amount of re¬ 
search carried on by the various peoples employing 
these mother tongues. The following are some of the 
statistical dndinp: 

The total number of papers presented at the six¬ 
teenth International Congress for Physiology in Zurich 
last summer was 437. Of these, 211 were given in 
English, 143 in German, 59 in French and 24 in 
Italian. It is quite evident from these figures that 
the two langtiages most widely employed by the scien¬ 
tists were English and German, the sum of the two 
constituting over 80 per cent, of all the papers written. 
This, however, hy no means indicates that a large 
amount of work is now being done in the Third Reich, 
because a further analysis of tlie 143 papers presented 
in German reveals that only 61 of these came from sci¬ 
entific workers in Nazi Germany; the rest of the com¬ 
munications in that language were read by a large 
number of German-speaking authors from other lands, 
including 10 from Czechoslovakia, 21 from Switzer¬ 
land, 13 from the Netherlands, 4 from Austria, 9 from 
Hungary, 2 from Poland, 6 from Sweden, 1 from Nor¬ 
way, 3 from Palestine,, 1 from Greece, 1 from Finland, 
3 from Turkey, 2 from Italy, 1 from Esthonia and 1 
from Belgium. Of the 211 English papers, 132 came 
from the United States and Canada; the rest emanated 
from the British Isles and other English possessions. 
Of the 59 French papers presented at the congress, 26 
came from France, 17 from Belgium, 3 from Argen¬ 
tina, 1 from Italy, 2 from Poland, 1 from Portugal, 
3 from Switzerland, 3 from Czechoslovakia, 1 from 
Serbia, 1 from Greece and 1 from Hungary. Of the 
Italian papers, 22 were presented by Italians; one was 
read by a Swiss and 1 by a Belgian. 

The analysis made above becomes more interesting 
when it is compared with that of the thirteenth Inter¬ 
national Congress for Physiology, which met in Boston 
in 1929. At that congress also English and German 
were the dominating languages. The total number of 
^pers li^d was 686, of which 391 were in English 


''in-: 


iOf ^ 394 impetB in Engheh, 292 eikkai^ted 
United States, 26 from tibe 14 fwh 

Canada, and the rest from o&er countries hi varidne 
parts of the world. Of the 106 given in Genipiim, 61 
(or 68 per cent, of the total) came from Germany 
itself. The remaining number consulted of 5 from 
Austria, 9 from Russia, 6 from Switnermnd,;10 from 
Hungary, 9 from Czechoslovakia, 4 from the Nether¬ 
lands and 2 from Ej^honia. Of the 62 French com- 


munioations, 37 came from France proper; the rest 
were presented by Belgians, Spaniards, Poles, Rus^ 
sians and Roumanians. 

It is fair to assume that the number of members 
attending an international congress will vary inverimly 
in proportion to the distance the individual seienti^ 
are obliged to travel from their place of origin to the 
place of meeting. Thus, when such a congress takes 
place in the United States, it is to be expected that the 
number of Americans and Canadians, and periiaps of 
English, attending the meeting will be greater than that 
of members coming from central Europe. Vice versa, 
when a congress meets in Switzerland, it is reasonable 
to suppose that a much larger number of scientists will 
come from such nearby countries os Germany, France 
and Italy than will arrive from across the water. An 
anai 3 rBis of the members presenting papers at the two 
congresses, however, revealed the striking fact thgt 
there were actually just as many German papers pre^ 
seated at the Boston meeting in 1929 by those hiuliiiig/ 
from Germany proper as there were at the 1938 con¬ 
gress in Zurich. It is interesting to note Giat the 
number of French papers presented was very nsar^ ^ 
the same at both the thirteenth and sixteenth Intern^ 
tional Congresses for Physiology; so also was the hunt'^. 
her of Italian papers. " 

The foregoing study warrants several tentative 
elusions: First, it is obvious that the English ISngukiS ; 


is more extensively used than any othm* as a meditim of 
scientifio communicatioii and the German comes 
second in popularity. Second, U is evident that dearly 
one half of the Gentian eomnitmi<utti^ made at Gie 
Zurich congress were presented dot ^ Nazi pi^yshMI;^ 
gists but by German-speakixig aeientists 
tributed in o^er lands. Third, judgihg 1^ the 
of papers presented by Naid phymeded^isb^^^^ 
congress as compai^ wi^ at the 

congress in 1920 by sekfit^ta frbm 
it appears that the seni^t i 
(wi^out any 'Be 

the physidoj^^Iihe 
; Mow 'ihat;pTOduced;'^Mt 'OfM 
■the rrfga of'. ■■ 
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\"THE oi^ ■', 

iri^ Sm 09 t ScfUthard. By FKBa>- 

JBBIck P. 0Atr, PttbUahert Normandie House* 

In a faBcinatingr and excellently written bio^aphy, 
I^r. Oay has brought to life one of the unique and 
aignificant obaraetere in American medicine of the 
jp^ generation. This book is not merely the record 
of acienlific eontributiouB to neuropathology of 
Ilimeat Southard nor the many ways in whieh he 
atimuiated psychological thinking, but it is the portrait 
of a man whose inner vividness of being towered above 
faiB outer accompliabments. 

To offer the reader an understan&g of this singular 
person, the author has wisely selected mnch of his 
material from Southard’s reflections about himself. 
Southard was irked by the fact that he was consid¬ 
erably over-weight, and in a letter to Mrs. Cabot 
remaritod; ^‘You know that in many people the soul 
is utdike the body—I, for instance, have a slim soul.^' 
What he was motivated by may be gathered by an 
excerpt from a letter to his mother; becomes in- 
ereasiugly difficult to figure out the technique of l>e- 
ooming a great man/' The inteuaity with which 
Southard porsued the unusually wide trail of his many 
interests soggests that his impulae to be great sprang 
/from an evolutionary dame that burned incessantly 
withm Wm; this is revealed in Dr. Gay's book with 
ip^testable clarity as a oonsuzning interest in the 
txi^plored. No one was more aware tiian ho was 
/|bi|nself of the multiple hoxiaons on which be looked, 
^ may be observed in this engaging admission; 
y ^Amung payobologists I am known as a chess 
among psychiatrists I am known as an 
among philosophers I am known as a 
Jpi^^^togist; and among clinicians as a neurppatholo- 
6*4'? :• •' No man who has stayed within the recog- 
his own field has contributed 
to seijanee.'' 

ife vimi«ia aehi^^hients iu neuropathology, psy- 
and idtiIos6|phy hav^ Imaa aWy dealt with by 
I author, was cmae ^ collaborator in research 
a lif^ong SoothArd's mind was 

etynmlogy and in his 

studies of piy^iatric and psy- 
%btO||C^ he employ^ his wlj training 

\ ^ types anew, in ppniion of the 

; to psycboanalyticsl theories 

S I ^ tendwiey P *hiidc of and 

|n to inspect a dhgle 

!ihe method 

. Southard 

appraising 


JVmid's major hypotheaes. Prom the evidence pro¬ 
vided by this book it must be acknowledged that his 
mind was not one to be easily harnessed to the hdfur- 
after-hour oontemplation of a patient, often for years, 
which the psychoanalytical method requires for its 
therapeniie objective as well as for psychiatric re¬ 
search. He himself admitted a year before he died: 
^^Perhaps it is in definition that I am most interesi^. 
Perhaps I believe that the world can get forward most 
by a clearer and clearer definition of fundamentals. 
Accordingly, I propose to stick to tasks of nomencla¬ 
ture and terminology, unpopular and ridiculous though 
they may be. A psychiatric dictionary (to include 
definitions of eveiy near-lying psychological and philo¬ 
sophical term also) would do more to push mental 
hygiene on than any other single thing I can think of." 

Bis interest in theories of int^ation of the per¬ 
sonality led him to speculate and to write. To a house 
physician who asked him to see a patient on the wiu*d, 
he replied; ^'Oh, I’m not interested in seeing a patient 
uitb that disease. I am writing a boi>k on the sub¬ 
ject." To a woman troubled with a disturbing tick 
or spasm of the face, which she thought might be a 
handicap in her career, he remarked: “My dear lady, 
we ail have handicaps; my particular handicap is that 
I cannot make ward rounds." He was intensely inter¬ 
ested in the possibility of demonetrating a relation 
between psychological function and anatomic struc¬ 
ture, but it is in the field of pathology of the nervous 
system that he had his surest footing. 

What was most startling about the man was the 
engaging charm and contagious enthusiasm which he 
emanated. An incredible number of his associates and 
pupils would subscribe to what Dr. E. T. F. Richards 
said of him: “1 have not seen his equal in bis remark¬ 
able ability to stimulate enthusiasm and the spirit of 
research in others." This subtle alchemy transmuted 
the interest of many of his friends from clinical prao- 
tice into research into the unexplored domains of 
psychwtWc medicine. Fortunately, Dr. Gay caught 
the Vprus Southard carried about with him and rescued 
it in a notable contribution to the biography of great 
pex^aUties in American medicine. 

Alvak L. Baeaob 

FISH MANAQBMENT 

TAe of Lakes for Fishing: A Method ef 

M<nwgemeni. By Carl L. Hubbo and R. W- 
Bulktin No. 2, Institute for Fisheries 
; University of Michigan, Ann Arbor. 

,;,^pp., 74figa. May,^^W^^ 

increases in the nmphiSf ,o£ anglers in fhe 
deead^ without any enrteepondiQg eaqpan- 
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mon of waters have stimnlated great interest 

not only in maintaining fish yields in inland waters 
but also in projects designed to raise the yields to 
in^ipn>nn(i carrying capacities. For more than half 
a century, the standard method of aiding ilsh produc¬ 
tion was the stocking of lakes and streams with 
hatchery-reared young fish. In general little or no 
attention was given to the environmental conditions 
that obtained in the waters that were stocked until 
recent years. More and more consideration has been 
given to various factors that have some influence on 
fish production in natural waters during the past 
decade. Up to the present time, such factors as shelter 
and breeding conditions have been emphasized. 

The senior author of this bulletin has been chiefly 
responsible for the development of devices designed 
to improve environmental conditions in these respects; 
he is also responsible for trying these devices out on 
a large number of Michigan lakes. These experiments 
and the broad ichthyological knowledge of the authors 
constitute the fundamental background of the book. 

Lake improvement is defined as the creation and 
maintenance in lakes of conditions w^hich favor the 
propagation, growth and yield of inland lake fish. 
The general reijuiremcTits for the successful produc¬ 
tion of fish are considered first; tliese include the 
physics and chemistry of the water, such as tempera¬ 
ture, dissolved oxygen, hardness, depth, spawning 
conditions, suitable shelter and food supplies. All 
these subjects are more or less fully discussed, espe¬ 
cially with reference to their general bearing on fish 
production under optimal conditions. The spawning 
habits of the different species of fi,>sh vary widdy, for 
example, and successful reproduction, therefore, de¬ 
pends upon meeting the diverse requirements either 
naturally or artificially. Food is also a vital factor, 
so that fish production is substantially proportional 
to the food supply in the various types of water. 

The second, or main, section of the book (pp. 49- 
201) deals with the construction of brush, log and 
other artificial structures designed to serve as shelters 
for fish and their installation in suitable locations. 
Also the planting of large aquatic plants, which will 
furnish natural shelters and feeding grounds, is dis¬ 
cussed, as well ns devices for bettering the spawning 
conditions. The use of fertilizers is recommended in 
certain types of lakes for the purpose of increasing 
the food supply. Methods of aerating the waters of 
shallow lakes in winter where there is frequently a 
heavy winter-kill due to the lack of dissolved oxygen 
are included in this section as well as the control of 
fish movements, the handling of fish populations 
showing stunted growth, the removal of excess rough 
firix, controlling predators and the treatment and pre- 
Tendon of diseases. The final chapter deals with the 
practicability of lake improvement and its place in 


managamexit* This is followed an annotated 
biblic^phy of 18 pages. The book is a valu^bk 
oontiibntioB to that phase of aquiculture which is 
eonoemed with the production of fiirfi, and it fills a 
great need in this important field of water utilizatioti, 

C. JVIUT 

IJNivjBasrrT ot Wisconsin 


STATISTICAL TABLES 

Statistical Tables for Biological, Agricultural and 
Medical Besearch. By R. A. Fishkb and F. YaTES. 
London and Edinburgh: Oliver and Boyd. 1938. 
viii-i^DO pp. 12s. fid net. 

These tables will be of great value to research work¬ 
ers in the fields indicated and also in several others. 
Some of them are important for economic and socio¬ 
logical statisticians. The volume will have a wide ap¬ 
peal not only because of the eminence of the authors 
and the adequacy of the tables for an extensive range 
of work, but because the paper, type and arrangement 
have been well chosen to minimize time and eye-strain. 
The tables presented are: 

I. The normal distribution. (Abscissae in terms 
of areas.) II. Ordinates of the normal distribution. 
III. Distribution of t, IV. Distribution of X®. V. 
Distribution of z and the variance ratio, VI, The 
correlation coefficient—values for different levels of 


significance. VII, The correlation coefficient—trans¬ 
formation of f to z, VIII. Tests of significance fpr 
a 2x2 contingency table. IX. Probits—transforma¬ 
tion of the sigmoid dosage mortality curve to a strak^ht 
line. X. Probits—simple quantiles of the nonnal 
distribution. XI. Probits—weighting coefficients and 
probit values to be used in adjustments of speoiai 


accuracy. XII-XIV, The angular transfomation,,, 
XV. Latin squares. XVI. Complete sets of orthogJ; 
onai l 4 itin squares. XVII-XIX. Balanced incom/ 
plete blocks. XX. Scores for ordinal (or ranked)^ 
data. XXI. Sums of squares of these scores, XXIL 


Initial differences of powers of natural numbara. 


XXIII. Orthogonal polynomials. XXIV. Calculation 
of integrals from equally spaced ordinates. ^SXyJ 


Logarithms. XXVI. Natural logarithms. XXVII.|i 
Squares. XXVIIL Square roots, XXIX. Eecip-i' 
roeals. XXX. Factorials. XXXI. Natural 

XXXII. Natural tangents. XXXIII. Random num^| 
bers, XXXIV. Constants, weights and measuresl 
etc, , 

There is an excellent introddetLon describing the um 
of the tables, including some ingenious new uses of ol« 
tables, such as that of the and variance retio 
tributiona for obtaming partial sums of the Pois8c|;p 
and binomial series, respi^vely. Other fruits 
authors’ remarkable Ingenuity ineludfi the M 
Latin ^uaree knd balaneed ibeomplete 
logical ekperiimaDtsi as wen as qthey statistidsl 
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now knoinju Tlw veotion on interpolation at the 
and of tbe introdnation mxurl be read in order to use 
tile tablee efficiently; the methods of interpolatioti with 
referame to which several of the tables have been 
amxiged will bo novel to most statisticians. 


Professor Fisher sends the following erratom. The 
fornmla for the range at the top of p. 8 should be 

Harold Hoteluhg 

OOtITUBIA XJNIVKRflITT 


SPECIAL ARTICLES 


THE TOXICITY AND ABSORPTION OP 
2-SULPANILAMIDOPYRIDINE AND 
ITS SOLUBLE SODIUM SALT^ 

The discovery of the chemotherapeutic activity of 
2‘Sulfanilamidopyridine in experimontal pneumococcus 
as well as streptococcus infections in mice* has led to a 
trial of the drug in human pneumococcus infections, as 
well as in various other bacterial diseases. The clinical 
use of 2*8ulfaniIamidopyridiae was undertaken before 
a chemical description or any adequate pharmacolog¬ 
ical and toxicological study of the drug was reported. 
The only study of the toxicity of the drug is Umt re¬ 
ported by Wien/ who concluded **that this substance 
has a big advantage over sulfanilamide in l:>eing much 
less toxic/ having "about one fourth the toxicity of 
sulfanilamide/’ 

The above conclusion of Wien has been widely 
quoted. However, since all Wien’s toxicity data were 
obtained by oral administration of an acacia suspension 
of the drug and since 2-8uIfanikinidopyridine is a 
rather insoluble substance and is poorly absorbed, con¬ 
siderable doubt exists as to the validity of his conclu¬ 
sion. It has been shown that many sulfanilamide 
derivatives of low solubility owe their lack of toxicity 
t0 poor absorption from the gastro-intestinal tract, 
tod it has been pointed out that determinations of the 
jjl^xicity of such compounds administered by the oral 
^bute may be misleading because of low absorption 
> yhen large doses are given/* ® Our finding, that 
’then 2-aulfanilaJiiidopyridine is given os its very 
iMublc sodium salt, both the toxicity and the absorp¬ 
tion are quite diffierent from that of 2-sulfanilamido- 
;^yridmc itself, would appear to justify the publica¬ 
tion of this preliminary note. 

The sodium salt of 2-eulfamiamidopyridme’' was 
spared as follows. One part of sulfanilamidopyri- 
was suspended in 20 volumes of boiling 95 per 

jv ^ This investigation has been aided by a grant from The 
vkhn a^d Mary R. Markle Foundation. 

S/ a Whitby 1: 1210, 1938. 

» Wien, vuart. Jour. Phanmaey and Pftarsuioology, 11: 

I tfuttlng and Kmerson, J&ur. Am, Mod, Assn,, 

JiO: IBSi 1988. 

Cutting aaid Cover, BuUeti^ Johns Eophins 
98: 818,1989. 

; s/l^iDeatone; Ott tod Long, BuUoiiu Johns Sop- 
f 895,1988. 

' y y JPhe 2tol#toihunidopyildlne was kindly lumlshed by 
Mtoto by the Calco Chemical Company. 


cent, alcohol, and 1.5 moles of 1.3 M alcoholic sodium 
hydroxide were added per mole of sulfanilamidopy^- 
dine. The solution was chilled 2 hours in ice, and the 
white crystalline precipitate fUtered, washed with cold 
alcohol and dried at 110®. Yield, 80 per cent. Titra¬ 
tion with standard acid and methyl red showed 98.9 
per cent, purity; colorimetric analysis'* indicated 100.1 
per cent, purity. These values were essentially un¬ 
changed by rccsrystallisation from 95 per cent, alcohol. 
In this colorimetric analysis, it is important to note 
that unless the solution of the sodium salt is treated 
with the strong trichloroacetic acid solution before 
dilution, considerably lower (about 8-10 per cent) 
results are obtained. On this account, further work 
was done with the sodium salt to establish its purity. 
One gram of sodium salt was titrated with standard 
acid to neutrality using methyl red, the precipitate 
was filtered off, washed with a small amount of cold 
water, end dried at 110® for a few minutes and drying 
completed in a vacuum desiccator. A 97.1 per cent, 
recovery of the suJfanilamidopyridine resulted, m. p. 
190.4-190.0®, unchanged by admixture with a care¬ 
fully purified sample of the original material. The 
sodium salt was prepared also by adding sufficient 
alcohol to completely dissolve the sulfauilamidopyri- 
dino, adding ajcoholic sodium hydroxide to the solution 
and immediately cooling. Yield, 71 per cent. A third 
preparation of tlie sodium salt was made without the 
use of alcohol, by dissolving the sulfonilamidopyridine 
in 1,5 moles of warm 3 M aqueous sodium hydroxide 
and chilling. Yield, 60 per cent. (A further 20 per 
cent, yield may be obtained by adding 20 parts of abso¬ 
lute alcohol to the mother liquor). The sodium salts 
prepared by all three methods appeared to be identical. 
We have no explanation to offer for the low results 
which are obtained by tlie usual oolorimetric method. 

The sodium salt is a white product, crystallixing 
from 9S per cent, alcfohol in clusters of radiating thin 
rods. It melts with decomposition at 316.5-317®, Its 
solubility in the npn-aqueoua solvents is low, as would 
be expected of an organic sodium salt. It dissolves in 
water to the extent of approximately 63 grams per 100 
ce (25®). The pH of a 1 per cent, aqueous solution 
is 10.4; that of a 10 per cent, solution, 11.0. 

Aoetj^lsulfanilamidopyridine was prepared by treat¬ 
ment of a warm aqueous solution of tha hydrochloride 

s SulfanilAmldopyridine can be estimated by the same 
procedure as used for sulfanUamlde.v* 




a«6tic luihydride, 

; )am4 by addition of sodium soetate, Eecrystallised 
from 30 per eeat. acetic aeid, it melted at 225,6-22€>3^. 
Its sodium salt was prepared in boiling alcoholic solu* 
ticm as described above and precipitated by the addi-- 
iion of 250 parte of ether. 

A study was made in mice of the blood concentra¬ 
tion-time curves of sulfanilemidopyridine administered 
orally either as an acacia suspension of the free acid 
or oa a solutiou of the sodiom salt. Blood concentra¬ 
tions were determmed by the method previously de¬ 
scribed for sulfanilamide.^' Doses of 0.4,1.0, 3.0, 
fl.O and 16,0 grams per kilogram of the acaeia suspen¬ 
sion yielded blood values of increasing amount, but 
these values were not at all proportional to the dose. 
The maximum blood concentrations attained with 6 
and 16 grams were around 60 mgin per cent., but in 
some instances blood levels reached by 6 were greater 
than those with 16 grams. On the other hand, when 
the extremely soluble sodium salt was given, it was 
more readily absorbed, and blood levels attained with 
doses of 0.4, 1.0 and 2.0 grams'^ per kilogram were 
roughly proportional to the dose. The maximum blood 
levels obtained with 1 gram (40 mgm jmr cent.) were 
nearly as high as with 16 grams of the suspension, 
while 2.0 grams gave blood levels of 66 mgm pCr ceht. 
or over—higher than those obtained with eight times 
this amount in the form of a suspension of the diffi¬ 
cultly soluble acid itself. 

When a solution of sodium sulfanilamidopyridine is 
given to mice per os, the toxicity of the substance is 
greater than that of sulfanilamide. Time, ail in groups 
of ten mice given 8.0 and 4.0 grams per kilogram died, 
00 mice given 2.0 grams gave 60 per cent, mortality, 
and ten mice given 1.0 gram had severe symptoms but 
all survived The symptoms caused by this drug were 
quite different from those seen after toxic doses of 
sulfanilaznide in that more stimulation and less depres¬ 
sion of the nervous system occurred, A rigidity of the 
tail (the Straub morphine reaction) appeared first, 
then violent excitement with ataxia, dyspnoea and 
tetanic convulsions followed by a mixed typo occurred. 
These symptoms appeared in one*quarter hour, and 
death occurred in less than 4 hours. The blood levels 
in mic^ at death have varied from 70 to 94 mgm per 
cent, (average 83). The administration of an amount 
of sodium carbonate solution equivalent in base to 4.0 
grros per kHogram of sodium snlfandamidopyridine 
to mice caused no symptoms. Wien has given tiie 
L for mice as 16.6 grams per kilogram, a figure 
about 8 times as great as our value found by using 
the sodium salt We have attempted to check Wienie 

* Mandiall, Joar. Biotoffieol Chemisiry, IfiS: 268, 1987. 

M Marshall and litaifielA Sonmoi, 88i 8B, 1986. 

Marshall and Cutting, B^em /oftaa JTophina 
60 ! 1986. ^ 
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doaee mid deaths at quite kfW bitodd 
ccmdhded .that the method was wodUbb hlid Amt 
death may not be the result of ^ M} toxkliy of 
the drug. However, we obsemd aame 
I to 3 hours after givmg the acaeia auspenaiem of tb9 
free acid. Wien found that a dog given X graoi per 
kitogram of the 2^8ulfanilamidopyridine |?er oe daily 
far seven days exhibited no symptoma We gave a 
small dog on two occasions a single dose of 1-0 giiam 
per kilogram of the sodium salt, and althou^ a brge 
part of the dose was vomited, the anim^ showed severe 
symptoms in the form of tonic and Clonic convulsions 
with occasional opisthotonos. (The maximum blood 
concentration was 33 mgm per cent.) Another dog 
given 1,0 gram per kilogram subcutaneously exhibited 
the same severe symptoms and died with a blood level 
of 62 mgm per cent. 

Blood concentration-time curves and the pereenta^ 
excretion of the drug in the urine were ^udied in dogs 
to which 0.1 gram per kilogram was administered in 
different ways by mouth. When acdfanilamidopyxi^ 
dine was given without water in gdaUn capsules, * 
eompressod tablets absorption Was poor and efTa'* 
The administration of water with ti*c drug had <e 
influence on absorption in the case of capsul^ but ^ 
appear to increase absorption when tableta were Us V 
also, when given suspehded in acacia or water, djafp r 
tion was more rapid. The greatest, most rapid 
regular absorption was seen when th6 drug vhis gi v^t 
dissolved in hydrochloric acid or in sodium bioarbon^l 
solution or as the soluble sodium salt j 

These observations appear to indicate t ^t ' 
factors condition the absorptioii in dogs; 

Boliibility of the pr^MOttfion, <2} the iw^ide 
(3) the state of snspeosiw, and {4) 
passatfe of the drqg from stomaeb to inieef^ei tllii: 
in the case of patients given tatji^ et 
pyndine absorption appears to be 
rnctiko^ of adnunistratioh are .i.- iii-' •; 

order to obtain more wrnipl^. and ooNfaptit;sb«d^pt^! 

Snlfanilatnidopyridine is apinwen^ 
changed in the urine «f the dof, ba*!^ 
man it.is exerieUid.putiy .'sitid"jj>ittW 

conjugated.form.' '^Id' 

amonnt of.;tiie''drt«g. nppaitrs' ^.'^it^ngatbd;;- 
of as (B.) 'has ia(dat«d'':thi}.oeiijng^^ 
urine of a .iMd»iint'.«M^i^ diW'«»4.;iSi»i|'^^ 

■be 'p-a«etyliabineb<$isti[^^ 

■substance is' ■ 

■ pyridbie-'itiid- pidlili|ir;i«Mm^ irii|(Nis^'‘l|K-«^ 

salt'.bits, bean 'need %(ir''toxi(iity. 

'/ugj)<RSbisS'-lm'd(MM'aiid:fil^ _ _ 




teQ miloe given 4.0 granm p&t kilogram five died ^ the 
JUood levela in two at death were found to he 77 and 
106 mgm per cent. It appears that the acetyl-deriva> 
tive of saifaiiilamidop 3 nridiiie is of the same order of 
toxicity as the unconjugated eompound if blood con- 
centratioiiB are taken into consideration. 

In coDcluaion, we wuh to emphasixe that sulfanU- 
amidopyridine on the basis of blood concentration 
values appears to be more toxic than sulfanilamide. 
Until more is known about the drug, it should not be 
used in conditions where sulfanilamide has been shown 
to be efteetive. 

E. K. Marshall, Jh. 

A. C. Bratton 

J, T. Litchfield, Jr. 
Department or Pharmacology 
AND Experimental Therapeuticb, 

The Johns Hopkins Uniyebsitv 


THE APPLICATION OF THE NITROGEN 
ISOTOPE FOR THE STUDY OF 
PROTEIN METABOLISM 


. The production of nitrogen with an increased con¬ 
centration of the isotope of atomic weight 15 (N^^) by 
SI. frey and hia collaborators has opened the possibilities 
f investigating the metabolism of amino acids, pro- 
qwiips and other nitre^nous compounds in nonrrnl 
oht^lthy animals. The principles underlying the pro¬ 
of .^ure are similar to tliose which have been successfully 
y»mployed in Hie investigation of the fate of fats, 
fii<i;eroid8 and other compounds, witli deuterium as a 
ri»j;Rcer, The substance to be investigated is syuthe- 
diiaed in the laboratory in such a manner that one of 
atoms contains an increased concentration of iso- 
htope, in the present case^ by starting the synthesis with 
>^i'j(tmraoma N'®. The rarity and value of the isotopic 
>P^'Ammonia compelled the development of methods for 
5;> ’^ino acid synthesis which should lead to complete 
;f>eoov^ of the isotope. The methods employed were 
, ^fnodifleations of the phthaliinide synthesis of Gabriel 
of the catalytic reduction of o-kefco acids in the 
p^reaence of ammonia according to Knoop. The fol- 
Viewing isotopic and raoemic amism acids are now avail- 


. jible for biological investigationB, all of which contain 
l^aitrogen with more than 2 per cent. as compared 
pilritb the normal abundance of 0.368 per cent.; glycine, 
nor^leucine^ tyrosine, phenyialanine, glutamic 
aspartic s^id, lysine and leucine. The latter com- 
f also coutoihSi besides the nitrogen isotope, stably 
c^tderimn, and had bemi resolved in 
kito Its opl^ iwHners. 

^ of such subatanocs ro- 

seneiiive method for the analysis 
^ ttittpgen of organic com* 

itid^bted'to Professor H. C. 
iseiope. 


pounds. The only practical procedure requires the use 
of a mass spectrometer, The nitrogen of the com- 
pontid is converted to ammonia, elementary nitrogen is 
liberated from it in a high vacuum system and ^his 
admitted to the vacuum tube containing the mass 
spectrometer proper. In this tube the gas is ionized 
and under the influence of electric and magnetic flelds 
is dispersed into a spectrum of the component masses. 
The instrument constructed in our laboratory requires 
less than 1 mg of nitrogen for an analysis and liag a 
sensitivity of 0.003 per cent. when normal nitrogen 
is analyxed. Any of the amino acids listed above can 
thus be mixed in vivo or in vitro with several hundred 
times its weight of the normal analogue before the 
analytical methods miss the isotope label. 

The concentration of in the nitrogen of ordinary 
casein as well as of ten ditferent natural amino acids 
was determined and found to be the same as in the 
nitrogen of air, a finding which indicates that both 
isotopes of nitrogen arc treated indisetriminately in 
anabolic and catabolic procasses. 

The nitrogen in organic linkage, as for example in 
amino acids, is stably bound and duos not exchange 
with the nitrogen of other nitrogenous compounds with 
which it is brought in contact. This was established 
by the investigation of ten different systems, each of 
which contained one normal and one isotopic com¬ 
pound. Whenever, in exjicriments either in vivo or 
in vitro, compounds are observed which contain more 
than the normal abundance of isotopic nitrogen, the 
formation of such compounds must therefore be as¬ 
cribed to chemical reactions. 

An inveBiigation on Lippurio acid forumtion has 
already been reported*; other experiments on protein 
metabolism have now been carried out. The first is 
concerned with the much discussed question as to 
whether the animal organism can utilize the nitrogen 
of dietary ammonia for amino acid formation. Rats 
were given an ordinary stock diet to which were added 
benzoic acid and isotopic nitrogen as ammonium 
citrate. The experimental conditions under which the 
animals were kept were bo chosen that most of the 
glycine excreted in the urine as hippuric acid was 
newly formed. This contained a small but significant 
amount of isotope, indicating that a small part of the 
glycine had been formed from ammonia nitrogen* 

Another experiment carried out with immature rats 
was still more illuminating. The animals were given 
a prc^iiiTlow diet to which isotopic ammonium citrate 
had Iwn added. After five days they were killed, the 
earuassea were hydrolyzed and the following com¬ 
pounds were isolated in pure form; glycine, glutamic 
^id, aspartic acid, proline, histidine, lysine, arginine 
and creatine. All, with the exception of lysine, con- 

■ B. Behocuheimer, D. Bittcnberg, M, Fox, A. 8. Kesten 
and 6. Batner, Joar. dtn. C&CRt. doc,, 59: 1768,1937. 
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tained a small amount of tlic nitrogen isotope. Both 
experiments must be taken as proof that at least a 
small amount of creatine and amino acifls can be 
fonned M^ith ammonia as a nitrogen donor and that 
dietary animoniu may be utilized for this process. 

In another experiment the fate of one dietary amino 
acid, tyrosine, was followed in a full-grown adult rat 
kept in nitrogen equilibrium on a normal diet, the 
protein of which consisted of casein. To this was 
added an amount of iHf»to])ic dZ-tyrosine corresponding 
to only 14.4 mg nitrogen addition per day. The ani¬ 
mal was kept on this diet for ten days. It excreted an 
amount of total nitrogen equivalent to tliat in Ihe iota! 
diet, but al)out half of the isotope was retained by the 
tissues. I’lie retention must Lave been accompanied 
by the liberation (for excretion) of an equivalent 
amount of nitrogen. The liver and the remaini»ig car¬ 
cass were worked up separately to locate the isotope. 
Almost all of it was recovered in the proteins, while 
the non-protein-nitrogen revealed only traces. Both 
liver and carcaaa proteins were hydrolyzed, and pure 
tyrosine was isolated. The samples contained u high 
concentrutioji of isotope, indicating an exieni^ive, depo¬ 
sition of the dietary tyrosine in the boily pvi^iiiB, 
However, the isotope content in tyrosine acebun^^pr 
onl3^ about one quarter of the total isotope content in 
the proteins. Amino acids, other than tyrosine, must 
thus have taken up nitrogen originally present in 
tyrosine. This could be proved. The following other 
amino acids were isolated: arginine, lysine, hi.stidine 
and the mixture of the dicarboxylic acids, glutamh; and 
aspartic acid. With the exception of lysine, all of 
them contained a significant amount of isotopic nitro¬ 
gen. As the dicarboxylic acids contain only 1 nitrogen 
atom per molecule, the positio!! in the molecule of the 
newly introduced nitrogen is certain. The position of 
the isotope in the arginine and histidine, both of which 
contain more than one nitrogen atom per molecule, had 
to be investigated. The arghiiiie isolated was split into 
ornithine and urea. All tlie isotope was found in urea 
moiety, while the ornithine contained normal nitrogen. 
The a-omino group of histidine was removed by con¬ 
verting the amino acid into imidazole lactic acid. The 
latter contained normal nitrogen; all the isotope must 
have been in the a-amino group of the original 
histidine. 

The experiment shows that in a normal full-grown 
and healthy animal, kept on a normal diet, the nitrogen 
of at least one of the dietary amino acids, tyrosine, is 
only partly excreted in the urine, while the rest is re¬ 
tained in the protein of the animal, with a correspond¬ 
ing excretion of tissue nitrogen. Only a fraction of 
the nitrogen deposited remains attached to the original 
carbon chain of the amino acid, with which it was 
given, the bulk being utilized in the fomution of some 


other amino acids. Degradation of some of the iso¬ 
lated amino acids has given some insight into .the 
processes which must have been responsible for their 
formation; 

(1) The dicarboxylic acids containing only one 
nitrogen atom were either newly synthesized from sub¬ 
stances with different carbon chains or undenvent 
deamination folloAVed by amination of the remaining 
keto acid. Whichever of these two proceases was re¬ 
sponsible, its occurrence was not suppressed by the 
abundance of these substances in the dietary protein, 
casein. 

(2) Arginine was formed from ornithine, probably 
in the course of urea formation, according to the theory 
of Krebs. 

(3) Histidine was successively denminated and re- 
amirmted at the a-carbon atom alone. 

(4) Ornithine and lysine are apparently not subject 
to such processes. 

All these reactions had occurred with constituents of 
the proteins of a normal animal and reveal an ex tens 
chemical activity of its proteins. in 
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INTUITION, REASON AND FAITH IN SCIENCE^ 


By Profeuor GEORGE D. BIRKHOFF 

HARVARD UNIVEESITT 


'■u' 

TmM. the earliest times scientific ideas even when 
crudely eoneeived have been of immeasurable impor- 
a^;tanee, not only for man's material advancement and 
9 1 control over nature^ but also in modifying and ex- 
i panding bis pbilosophic and religious outlook. In 
[the effort to obtain a better understanding of hia place 
5 Vitt the cosmos, he is compelled to proceed largely by 
of anolc^ bo^d npon supposed or 
; ? botoal fact* And so he turns iaore and more toward 
(|tie ev«r-wideffii^ vistas suggested by science in its 
dlMOyeries of new truth, 
the si^ificanoe of soienee as a principal 
imiversaUy raeogniEed. 

Pope Pins XI, Cardinal 
^ke beforit ^ pontifical Academy of Sci^ 
the that comes from 




Hhn potent streams of the natural and rational sci¬ 
ences and the great river of revealed wisdom.''^ He 
said that the former are found ^^wherever man looks 
for and finds truth.” As for ‘^the great river of re¬ 
vealed wisdom,” is it not to be found in all the abso¬ 
lutely sincere utterances of poets, philosophers and 
prophets, based on the relevant knowledge of their 
day and made after deepest meditation? It would 
seem that such utterances are in essence similar to the 
pronouncements of the scientist. Is not the vague, 
prophetic eonjecture of Pythagoras that nature is 
mathematical as true as Newton's more precise law of 
gravitation? From this point of view, the great 
streams of revelation seem to merge insensibly into 
opa* 

ifaverthelefis, the immediate effect of scientific ad- 
i^ecs is often very disquieting. The strong opposi- 


ymmrnrnt of ficienee, Rjehmoad, Va., Deeciiibcr tipn long shown to the Danrittian theory of evolution 

* SOtBNOE, 86: 2^38, 47(M72, November 19, 1937. 
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n j^eoTB^witness to this fact Sinularly at the present 
the** ever-increasing number of uncoordinated 
theories and mechanical inventions confuses and chills 
many of us. Man is felt to be a mere tragic detail in 
a vast incomprehensible whole^ and our old sense of 
values seems to become less and less real. 

To persist in such an attitude of discouragement is 
unjustified. Every individual Jms implanted within 
him the desire to understand his role in the existing 
order. He feels an inalienable right to find out his 
duties and privileges as a citizen of the universe. By 
the light of any new knowledge he is always certain 
to gain deeper insight irilo his position. The wi.se ad¬ 
vice of our own great Emerson comes to mind: ‘‘Fear 
not the new generalization. Does the fact look crass 
and material, threatening to degrade thy theory of 
spirit? Resist it not: it goes to refine and raise thy 
theory of matter just as inueh.^^ 

What, then, arc some of the larger points of view 
which are suggested by science to-day? In attempting 
a reply I can of course only offer a personal interpre¬ 
tation, inevitably reflecting the fact that I apeak as a 
mathematician having some acquaintance with physics. 

Let us observe in the first place that the universe 
presents antipodal aspects—the objective and the sub¬ 
jective, the impersonal and the personal. If we take 
the objective aspect as more fundamental we put our 
emphasis on the notion of reality; and if we start 
from the subjective, we prf‘fer to speak of knowledge. 
In either case we are able to discern a kind of nature- 
mind spectrum; for there appears a roughly given 
hierarchy of five ascending levels—^mathematical, 
physical, biological, psychological and social. Each 
level has its appropriate special language. The basic 
corresponding concepts are respectively: number at 
the mathematical level; matter at the physical level; 
organism at the biological level; mifid at the psycho¬ 
logical level; and society at the social level. If wo 
choose to seleot one of these as somehow more real 
than the others, a great distortion arises in our point 
of view. For instance, if we regard the physical level 
as the most fundamental, we become materialists. But 
why make such an unnecessary choice ? The languages 
of the various levels are essentially independent of one 
another, and the observed laws are best expressed in 
their own natural terms. Why mix up the levels of 
knowledge unnaturally? Does it clarify our idea of 
social justice to try to explain it in terms of the re¬ 
actions between protons and electrons in the brain? 

These considerations biing us to a first general point 
of view towards the levels of knowledge: It is desir¬ 
able to accord reality in equal measure to all kinds of 
knowledge everywhere, and so to view the universe as 
broadly and impartially as possible. 

Another very important observation is that in order 


to understand the various facts and their interrelations 
we must always use abstractions, that is, conceptual 
tools of a logical or mathematical nature. Contrary to 
opinions which prevailed until reeently, any abstrac¬ 
tion serves only limited specific ends. At best it will 
enable us to grasp more clearly some small fragment 
of reality. For example, by use of the abstraction of 
Euclidian geometry, and in that way alone, wo under¬ 
stand the nature of space with a considerable degree 
of exactitude; and yet to-day scarcely any physicist 
would ascribe objective reality to space in itself. It 
has been Einstein more than any one else who has 
taught the scientific world the true r61e of Euclidian 
geometry by means of his theories of space-time and 
relativity. More generally, we have come to realize 
that our only approach to a better understanding of 
the world is by means of a widening succession of ab¬ 
stract ideas, each explaining hnpcrfectly some aspect 
of the stupendous whole. This is a second synthesis 
deserving of especial emphasis. 


Thirdly, I would state a fundamental truth aboi 
the social level, which in some sense is the highetj^*^ 
level of all: The transcendent importance of love ar 
good-will in all human relationships is shown by thei 
mighty beneficent effect upon the individual and upo^^ 
society. U 

Thus I have begim by presenting very briefly threfg^ 
important articles of my personal faith. These ar^j, 
not verifiable experimentally or strictly demonstrable^ 

BO that any one is free to agnje or to disagree^. 
Against my belief that the levels of knowledge are Uu 
be taken as e(iually real, one may set for instance Bil;, 
opposing belief that every fact is ultimately express^ 
ible in purely physical terms. If my position iff* 
natural for the mathematician with his abstract poin|'^| 
of view, the other may be preferred by the tougbVV 
minded physicist, the biologist with mechanistic inc] i 
nations and the psychologist with a behavioristic out-Vi 
look. The future will probably show that both of^’ 
these beliefs are partly true and partly false. f 

Similarly, against my conviction that any particulars 
abstraction is merely a useful tool enabling ub tor 
understand certain facte, some will contend that oner 
particular abstraction will prove to be final anm’ 
absolute. Here my attitude springs from an extensiver 
acquaintance with mathematical abstractions and tlieirr: 
numerous applications, whereas the theoretical phyai-Fl 
cist, for example, tends to believe that the ultimatt^ 
theory of atomic structure is soon to be obtained. N|j 
Likewise some will declare that, much more than^ 
love and good-will, it is devoted loyalty to the state® 
which is important; and 1 can imagine that tmdei^ 
certain conditions such an assertion might be justified. 

It is my esperial purpose to show how this phe¬ 
nomenon of faith arises inevitably in the mind of the ^ 
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Rdontist whenever he tries to evalnaie technical eon- 
dnsions in his special 6eld. In doing so 1 shall die* 
CUBS the role of intuition, reason and faith in science, 
first at the mathematical and physical levels, and then 
more briefly at the biological, psychological and social 
levels. This will lead me in conclusion to formulate 
two other items of tny personal creed in the hope that 
they may }>e worthy of your attention. 

By way of definition it must be indicated first what 
is meant by intuition. There are certain elementary 
notions and concepts which come spontaneously to 
the minds of all who observe, experiment witli and 
reflect on a specified range of phenomena. Such gen¬ 
erally accepted ideas or intuitions constitute the con¬ 
sensus of reaction of intelligent men to a definite part 
of the world of fact. John Stuart Mill has said, *‘The 
truths known by intuition are the original premises 
from which all others are inferred.’^ It is in this sense 
that I shall refer to intuition. By reason I shall mean 
the rational superstructures which may be erected 
upon the basic intuitive ideas by means of deductive 
or inductive reasoning. These superstructures will 
j be accepted by all who are able to follow the 
lucnce of logical steps involved. By faith I shall 
those hcuristically valuable, more general points 
I view, which are beyond reason, and sometimes in 
^^^^arent contradiction with one another, but which 
®^Jthe individual concerned seem of supreme impor- 
™ pee as he endeavors to give his conclusions the widest 
®^UBible scope. 

®^'It is clear that in this way we obtain a basic classi- 
!^V;ation of knowledge into three easily distinguishable 
Let us consider the occurrence of these types 
^ \ the various levels of knowledge. 

continual crude experimentation with classes of 
i'v ^icrote objects, man has come gradually and inevit- 
yf^iiy into the possession of certain numerical ideas. 
;?& particular he has been led to think of the positive 
i '^'^tegrol numbers 1, 2, 3 ... as entities which exist 
almost the same sense as the objects themselves, 
concept finds its realization in tlie designation 
; the integers by corresponding marks 1, 2, 3 . . . 
j inch integers are found to be subject to certain simple 
Li*fithmctic laws, and these laws are regarded as intui- 
?}^ly true. 


;’.The integers form the basis of a great part of 
athematicB. For it ie found that with their aid one 
construct fractions and, more generally, real and 
?*inai :7 numbers. In the course of the centuries 
^thematicians have thus built by processes of pure 
^son the elaborate structures of algebra, the theory 
numbers and analysis. An extensive array of 
b^utifnl and useful theorems has been deduced. 

I Shnil^ly in gebmetry^which in its origin may* be 
larded as the most elementary bmnoh of physies— 


we experiment with rigid material objects and arrive 
readily at the notions of idealized small rigid bodies 
or “points” and of idealized “lines” and “plapes.” 
Then we observe that certain postulates hold, such as 
the familiar ones of Euclid. By means of these pos¬ 
tulates, which embody our intuitions, we arc able by 
deductive reasoning to arrive at other geometrical 
theorems, including such results as the celebrated 
Pythagorean theorem which shows us in parlio^ar 
that a right triangle with legs of 3 units and 4 units 
in length has a hypotenuse of exactly 5 units in lengCh. 
The vast mathematical domain called “geometry” has 
arisen from these elementary geometrical facts as a 
primary source. 

There arc many other abstract mathematical struc¬ 
tures besides those just alluded to. In all cases it is 
found that they are made up of certain accepted 
intuitions (or postulates) and their logical conse¬ 
quences. 

Now what I desire particularly to point out is that 
the mathematician goes far beyond such generally 
accepted clean-cut assumptions and conclusions, in 
that he holds certain tacit beliefs and attitudes which 
scarcely ever find their way into the printed page. 
Yet these form none the le.ss part of a considerable 
oral tradition. For instance, he believes in the exis¬ 
tence of various infinite classes .such as that made up 
of all the integers. He believes also that the whole 
body of strict logical thought called mathematics is 
solf-consistent: in particular when he finds that the 
number a admits of diverse forms of expression, as, 
for example, 

[l -i-hJ — i-H- • ' ' ] 
and 

T = 2i/3(H-u+n-...) 

he feels absolutely certain that ii’ the unending calcu¬ 
lations could be fully carried out, the results would be 
exactly the same in all eases. Furthermore, when he 
recalJs that in the past the most difficult mathematical 
questions have been ultimately answered, ho is inclined 
to believe with the great German mathematician, Hil¬ 
bert, that every mathematical fact is provable. Be¬ 
sides all this, he attributes certain values to his results 
and their mathematical demonstrations: some theories 
seem important; some proofs are regarded as elegant, 
others as profound or original, etc, 

Such somewhat vague ideas illustrate what 1 would 
call mathematical faith. Nearly all the greatest 
mathematicians have been led to take points of view 
falling in this broad category, and have attached the 
deepest significance to them. 

What 1 wish to emphasize concerning this generally 
overlooked aspect of mathematical thought la that, on 
the one hand, the beliefs involved have been of the 



m 


8Cim€M 


iitmoat heuristic importance as instruments of dis^ 
oovery, and, on the other hand, when examined in 
detail they generally turn out to involve ideas which 
are held true or false, according to the specidc dehni- 
lions which may be subsequently adopted* 

Suppose, for instance, that wo turn to the first ques¬ 
tion of the existence of infinite classes. There was no 
hesitation about the unconditional acceptance of such 
olaases until within a few decades, although a few, like 
the ancient Greek philosopher Zeno and the Gorman 
algebraist Kronecker, profoundly distrusted the use 
of the infinite in mathematical reasoning. To-day, 
however, due primarily to the theory of transfinite 
aggregates created by Georg Cantor about fifty years 
ago, mathematicians have come to realize that such an 
infinite class may exist in the so-called ^‘idealistic’’ 
sense but not in the sense of explicit constructibility. 
Thus, the class of all collections of positive numbers 
less than 1 exists in the idealistic sense, but not in 
the alternative, more concrete sense. 

A similar situation has arisen in the detailed study 
of the self-consistency of mathematics. It has 
appeared that very limited parts of mathematics can 
be proved self-consistent. But such a general asser¬ 
tion as that “the whole of mathematics is self-consis¬ 
tent” would be considered to-day not to be sufficiently 
precise; and each time that the proof of self-con¬ 
sistency is extended further, a definite logical price 
has to be paid in that certain so-called metumathe- 
matical ideas are tacitly employed, which need them¬ 
selves to be investigated in the same respect. For 
instance, work prior to the “Prineipia. Mathematical 
by Whitehead and Russell (1910) allowed that if the 
notion of class was not restricted, certain logical para¬ 
doxes would inevitably result. For this reason a 
theoiy of the “hierarchy of types” was devised by 
them, which limited tte notion of class and so avoided 
the apparent inconsistencies. We are thus entitled 
either to say that mathematics as of the year 1900 was 
self-consistent or was not, according to the point of 
view which is adopted. In any case the belief in 
question has led us to a much deeper insight into the 
nature of logic. 

With regard to the unlimited power of mathe¬ 
matical demonstration, it has been recently proved 
by the Austrian mathematician Oddel that, if we re¬ 
strict ourselves to reasoning of an ordinary type, there 
exist explicit “undecidable” theorems, while from a 
higher metamathematical point of view such a theorem 
might be demonstrable. Etenoe Hilbert’s affirmation 
is in one sense false. But despite this fact the open 
question on which he focused attention is much better 
understood than ever before. 

Likewise in the question of value in matliematics, 
such as the importance of theories, or the elegance, 
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proftmdity and originality of proofs, it is dear that 
these obscure ideas depend in large measure upon the 
momentary state of the science. Thus the theory of 
functions of on imaginary variable and olaasica) geom¬ 
etry were regarded as extremely imp<n*tant a quarter 
of a century ago; while to-day the theory of functions 
of real variables and the basic kind of geometry called 
analysts situs have respectively displaced these sub¬ 
jects in general mathematical esteem* It would be 
hard to explain adequately the reasons for this change, 
but the increasing role of discontinuous quantity in 
physical theory and the relativistic point of view 
towards space and time have certainly been contribut¬ 
ing factors. 

An exceUent instance of the power of individual 
mathematical faith in bringing about creative advance 
has been afforded by an American mathematician, tine 
late Ellakim Hastings Moore, past president of this 
Association. Moore was a thorough-going abst'* 
tionist who believed that mathematics itself sbouli . 
reorganized from a still higher point of view, by 
dissection of essential common parts out of appa ’ 
ently different abstract fields. His point of view w 
strongly confirmed by the analytic work of HUb 
and Erhardt Schmidt near the beginning of this 
tury. And so Moore was led to create his “Gen^ 
Analysis” in 1906. This aimed to embody his con L 
tion that “The existence of analogies between V 
central features of various theories implies the 
tence of a general theory which underlies the pi 
ticuJar theories, and unifies them with respect to th| 
contra! features ” I 

As time has elapsed, the deep truth of Mooi^’s cC 
tention has been amply sustained. Indeed oi^ of \ 
most active schools of contemporaneous mathematitv'' 
thought follows the higher abstract point of 
adopted by Moore. But it has bem found necessift 
to modify Moore’s program, in that, instead of a sini^, 
“General Analysis” serving as an ommunf 
it has been desirable to employ a few t^ieal fom v 
In this way his faith in the power of l^er abstri | 
tion has been largely and yet not ful}y'justified. 

A good many mathematicians seriously ha l ' 
pered by lack of tlm ardent go^ve faith which lifol 
showed. This type of aefleieney is generally due ttt | 
strong development of purely critical powers 
over-specializatioii. Several times I have observS 
this lack in mys^, only to be counteracted 
effort. example, I did not nuike active use of w 
fundamental inte^ of LebeegUe for a 
so was prevented from pursuing to their natural 
elusion certain ideas which finally led tne to eet^rblif^ 
the basic /^ergodie theorent’’ ip 188L 
finally converted, as it were,; liSe :qf 
by. the impor^t -adviuikbse^^of'i'l^pu^ 
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mnmt ivad in {miiteulitr by the letter’s proof of the 
^inean ti^godie theorem*” It is worthy of note that 
the related exgodic hypothesis goes back in its origins 
to the physi^te Boltzmann and Maxwell* 

Let ns turn next to the physical level where the eor- 
responding situation is at least equally interesting. 

It we accept the ordinary conceptions of space and 
time, which seem destined always to play a basic role 
in workaday physics, we find that the simplest physical 
ideas are tlmse which arise through the manipulation 
of xnassive bodies. As these ideas have become clari¬ 
fied, they have been given abstract formulation in 
terns of such concepts as ihoae of mass, force, etc. 
Newton’s celebrated three fundamental laws of motion 
embody the final form of the refined intuitions thus 
arrived at. IVitb these as a basis and the acceptance 
of certain further special observed laws, one may 
deduce by mathematical roaBoning the theory of 
mechanics as applied, for example, in the solar system, 
aiilarly, through experimentation with electrified 
.es, eleotiic currents, magnets, etc., there was do- 
' >ped by Faraday the intuitive ideas of electric and 
ignetio lines of force which are now generally 
jepted. Later Marwoll incorporated these ideas in 
, appropriate electro-magnetic equations. Upon 
basis all classical electro-magnetic theory has been 
Jly constructed. Furthermore, by means of the 
tification of the light wave and the electro-mag- 
j wave, due to Maxwell, an adequate theory of light 
[been obtained. 

bus we see the important role which intuition and 
on have played in two fundamental branches of 
sics—^mechanics and electro-magnetism. A cursory 
^cy of the various other branches of the subject 
f-lfeld show that a similar situation holds throughout, 
in the rapid developments of quantum mechan- 
during the last decade or so. In this strange 
; ! the physicist begins indeed with a planetary 
, ^ idel of the atom, reminiscent of Niels Bohr’s earlier 
(J|ory* But a flying leap is made from this temporary 
p|itolding to what is thenceforth regarded as the only 
; ^jiio reality—the wave equations of Schrddinger and, 

. iter stiU, of Dirac. Once having arrived at these 
:;^RhematicaI equations the physical theorist proceeds 
^|)mow how he can predict ionumeraMe facts previ- 
dy out of his range by use of this arbitrary ad hoc 
binery. The process involved somehow reminds 
[of a remrd sea'voyage made through a fog! I 
not but linticiiwte that a more intuitive and 
arid ap(!HPoacb to eSaentially the stune results will 
later OH; An analogous earlier instance in 
is per^ in the unmotivated 

of cj^es and ^ieytdes enterioined by the 
nt Tbk eqcploitmd the motions of 

com^d^Ue success, but was 




destined to be completely displaced by the intuitively 
reasonable, gravitational theory of Newton. 

The fact remains, however, that the recent develop¬ 
ment of quantum meehanios forms one of the znqist 
astounding and important chapters of all theoretical 
physics. 

It is interesting to recall how this great advance 
come about through the faith of the German physicist 
Planck at the outset of the present century. His 
direct experience with the phenomena of radiation had 
led him to believe that there were discontinuous pro¬ 
cesses at work, not to be explained by any modifica¬ 
tion of the time-worn classical theories, and so he was 
led to formulate his edebrated quantum hypothesis in 
IdOO. It was this daring concept of Planck, more than 
anything else, that has freed the minds of physicists 
from the shackles of too conventional thinking about 
atomic plienomena, and so has mad© possible the 
quantum-mechanical quest of which the end is not yet 
in sight. 

There has always been an abundance of faith among 
the physicists. Every one knows how Newton and 
others have found confirmation even for their religious 
beliefs iu the lawful ohiiracter of physical phenomena. 
It is not hard to understand why the tendency towards 
dogmatic affirmation among the physicists has been 
sti'oiigor than among the rauthematiciaiis. For the 
physicist with considerable justice feels that he is 
pjcploriug the mysteries of the only actual and very 
exciting universe; whereas the mathematician often 
appears to live in a purely mental world of his own 
artificial construction. A good illustration of this 
tendency of the physicists is afforded by their chang¬ 
ing attitudes towards the wav© tbwry versus the oor- 
pusoular theory of light. Over a considerable period 
the corpuscular theory of Newton held sway; then 
this was displaced by the wave theory of Huyghens, 
the Dutch physicist; and nowadays a kind of vague, 
uncertain union of the two is generally accepted. 

In this connection it is especially interesting to 
recall the scientific beliefs to which Faraday was led 
in his fundamental work on electricity and magnetism. 
From his experimental results in this field, he saw that 
there was obeyed here as elsewhere the law which he 
called the “conservation of force” and which we to¬ 
day would call th© “conservation of energy.” He saw 
that this energy was localized in space, and he could 
only concrive of it ns being propagated in time; and 
so he was led to the belief that electro-magnetic energy 
is al^ propagated with finite velocity. Thus in an 
artWe, “On the Conaervation of Force,” published in 
1957, be expressed himself as follows: “The progress 
of'tho Slaiot scienoG of modern times has tended more 
and more to produce the conviction that ^force 
[ener^3 ewa neither be created Or destroyed’ * . 
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“time IB growing up daily into importance as an ele¬ 
ment in the exercise of force; to inquire, therefore, 
whether power acting either at sensible or insensible 
distances, always acts in time is not to be meta- 
physical*” By way of justification of the rather 
mathematical direction in these thoughts, Faraday 
said further, “I do not perceive that a mathematical 
mind, simply as such, has any advantage over an 
equally acute mind not mathematical . . “it could 
not of itself discover dynamical electricity nor electro¬ 
magnetism nor even magneto-electricity, or even sug¬ 
gest them.” But the achievements of the more mathe¬ 
matical Maxwell wore later to show that Faraday had 
uiiderestimated the power of pure reason. 

It is thus clear that through an act of faith Faraday 
attained to a kind of deeper insight; for the existence 
of the electro-magnetic wave has long since been estab¬ 
lished experimentally. However, the beliefs of Fara¬ 
day in this connection can not be regarded as ab.so- 
lutely tnie, since according to present-day conceptions 
the notion of energy which he accepted is only roughly 
valid as a statistical approximation. Nevertheless, 
Faraday certainly penetrated more into the nature of 
elK^trical and magnetic phenomena than any of his 
contemporaries; and it is difficult to see how, with the 
limited mathematical and libysical knowledge at his 
disposal, he could have gone any further in the way 
of prophetic conjecture. 

The intimate relation between philosophicalnscien- 
tific points of view and actual advances in theoretical 
physics has been admirably illustrated by Einstcin^s 
gravitational theory of 1915. Taking as his starting 
point the l)old but reasonable hypotheses that matter 
must condition space and time, and that, in parts of 
space remote from matter, elementary particles move 
with uniform velocity in a straight line, he arrived at 
his field equations as the most elegant mathematical em¬ 
bodiment of these ideas. Thus there was obtained a 
quasi-geometrical theory of gravitation which in cer¬ 
tain respects is more natural than the celebrated theory 
of Newton, while the predicted differences, although ex¬ 
cessively minute, are in favor of the new theory. But 
Einstein^s theory can not be regarded as true in any 
absolute sense, since it gives us at best a partial, 
highly idealized view of the physical universe. 

It is hardly too much to say that, since the beginning 
of the present century, the main advances in theo¬ 
retical phyvsics have been the outcome of a similar 
kind of mathematical guesswork, in which, however, 
the mathematician himself has taken little or no parti 
The guessing of the physical theorist is guided almost 
entirely by considerations of subtle mathcmaticfd 
analogy. 

This peculiar situation has led naturally enough to 
the feeling tliat pure mathematics almost suffices with¬ 


out much TeeouTse to the results obtained in the 
physical laboratory. Sir Arthur Eddington baa 
embodied the extreme point of view in hia recent book, 
"The Relativity Theory of Protons and Electrons,” 
thus taking a position antipodal to that of Faraday. 
Eddington says: “Unless the structure of the nucleus 
has a surprise in store for us, the conclusion scema 
plain—there is nothing in the whole system of laws 
of physics that can not be deduced unambiguously 
from epistemological considerations. An intelligence, 
unacquainted with our universe but acquainted with 
the system of thought by which the human mind inter¬ 
prets to itself the content of its aensory experience, 
should be able to attain all the knowledge of physics 
that we have attained by experiment. . . . For 
example, he would infer the existence and properties 
of radium, but not the dimensions of the earth.” 

I would comment upon this mystical conjecture of 
Eddington as follows; It is no doubt partially tr 
that in some respects we need the laboratoiy less ^ 


we did before, due to the fact that we live surron . 




by all manner of scientific instruments and ma* 
with whoso properties we have become aoquaii^ . 
In other words, we live in a transformed world 
is a kind of huge laboratory. Yet I doubt whetlu;,. 
individual, however intelligent, who was not acqi . 
with such instruments and machines, would be v! 
through analysis of ordinary sensory experien' f ; 
go very far. On the other hand, I would agree 
Eddington that the starting point from which 
physical laws may be deduced is likely to depej 1, ^ 
only a few intuitive ideas; and perhaps a sufficie^i^f?^ 
powerful mathematical intelligence would realize 
the facts of sensory experience could only be 
explained in this way. fc 

An equally remarkable conjecture was expressed.^-^ { 
Dr. Charles Darwin in a vice-presidential add^j*l 
“Logic and Probability in Physics,” before the 
Association last summer. In this address he said, 
new physics has definitely shown that nature has | 
sharp edges, and if there is a slight fuzzing inher*^^ 
in absolutely all the facts of the world, then we nuif'V 
be wrong if we attom^pt to draw a jiicture in ha®v. 
outline. In the old days it looked as if the world ^ 
hard outlines, and the old logic was the appropri^ 
machinery for its discussion.” He therefore suggesQ^r^ 
"that some day a real B 3 mthesis of logic will be 
leading to "a now reformed principle of reasoning.”' 

Here I can agree with Darwin to the extent 
admitting that there always exists a metamathematl 
fringe in logic. But it seems obvious that in logi^ 
there has been a record of continual advetnoe by eiitii 
and profound diversification rather than by any essen^ 
tial alteration of point of view. 

In my own limited experience in inatbetnactii 
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phytdcfi I have also seen bow natural it is to take a 
positive attitude on o^n questions. Thus a good 
many years ago 1 showed mathematically that mere 
spatial symmetry about a center necessitates a static 
gravitational field. This led mo to believe that the 
Einstein field equations were probably too inelastic to 
fit the facts, but I did not put forth this opinion. 
Shortly afterwards Lomfl-itre, in trying to explain 
the expanding (non-static) stellar universe found it 
necessary to modify the field equations, in part be¬ 
cause of my result; and so my belief was to this extent 
justified. 

Again, I have had during the last few years a feel¬ 
ing that a conceyjtual space-time model for quantum 
mechanics is likely to be found, although theoretical 
physicists would in general disagree. Nevertheless, 
my faith is so strong that my recent researches lie 
principally in this direction. I. have already found 
^interesting results, and am confident that these efforts 
,wi]] not be wasted, since the possibilities of the con- 
^ptual approach need to be more carefully explored. 

In ending these remarks about the role of intuition, 
eason, and particularly of faith, at the physical level, 

is to be observed that the physicist as such sys- 


.*;|(^natically ignores the .phenomena of life, for it is 
j j^td and not living matter with which he concerns 
in his laboratory. 

All in all, it is a faith iri the uniformity of nature 
I jich remains the guiding star of the physicist just 
I £ i for the raatliomatician it is a faith in the self-con- 
iOtency of all mathematical abstractions, although 
'I||h6se faiths are more sophisticated than ever before. 
/iThe minda of both are tinged with an unwavering 
ilief in the supreme importance of their own fields. 
|Phe mathematician affirms with Descartes, owma apwi 
masthematica flurU —^with me everything turns into 
nathematics; by this he means that all permanent 
orms of thought are mathematical. The physicist on 
part ifl apt to think that there is no reality easen- 
i^.tially other than physical reality, so that life itself 
I is finally to be fully described in physical terras. 

I, Although I have no especial acquaintance witli the 
r biological, psychological or social domains, it seems 
L^lear to me that a similar situation prevails in them. 
il[n the biological field the intuitions upon which one 
[fdepimds are those associated with the concept of the 
|organkm and its evolution. These intuitions can not 
Fbe formulated conclusively and completely in simple 
^ postulates, as is possible at the mathematical and 
, physical levels. It is rather through an acquaintance 
mth an immense array of interrelated, analogous facts 
I that the biologist finds himself able to deal with novel 
situations. By means of the geological record on the 
one hand and the regolts obtained in the field and 
Juratory on ths oiber, he acquires a better and better 


understanding. His principal weapon is always induc¬ 
tive reasoning. It seems certain that a deductive treat¬ 
ment of biology is at least very remote and if ever 
accomplished will be utterly different from an:^ihing 
which we can imagine to-day. There are, however, 
a few special fields Uko the theory of heredity, in 
'Which a considerable mathematical stnicture has been 
developed. In this theory, by means of the '^chromo- 
somes” and their corresponding abstract ‘*gene<s^” it 
has been possible to explain a complicated array of 
facts. 

The faith of the biologist gcrmrally tends in the 
direction of a mechanistic Iheoi-y of life or of some 
opposing vitalistic theory. In fact, he is forced to 
employ the principle of physical causation in his 
efforts to understand biological phenomena and does 
not yet know of definite limitations in its use. He- 
cently there has been some indication of a return to 
vitalism, so tlmt once more a considerable group of 
biologists are convinced that not all the phenomena of 
living matter are to be accounted for by ordinary 
physical and chemical law. The controversy involved 
has long been a burning one, and accordingly one 
naturally suspects that the question is really meaning¬ 
less. In any case, however, special mcclianistic hy¬ 
potheses have so far pointed the way to new creative 
advances. 

It is interesting to remark that the insufficiency of 
a rigorously deterministic thef)ry of the living organ¬ 
ism admits almost of mathematical demonstration in 
the following manner. A genuinely mechanistic uni¬ 
verse would have to be fret? of any infinite factors. 
For example, if one accej[)ts a simple Newtonian 
theory, there might be reaching tJie earth from infinite 
space unknown quantities of malkr and energy, so 
as to change arbitrarily the course of events upon the 
earth. But in any completely mechanistic system, 
free of such infinite factors, it is not difficult to prove 
that there will necessarily be a kind of eternal Nietz- 
ohean recurrence. For instance, we are here together 
this evening considering a particular topic. The 
Btrict adherence to the deterministic imint of view 
would entail the consequence that in the eons yet to 
come this same scene will ho re-enacted infinitely often. 
I submit that this is dramatically improbable I 

Recent advances in the chemical knowledge of largo 
organic molecules seem to indicate an innate hospitality 
of actual matter toward the evolution of the living 
organism. In this way a plausible genetic account of 
the origin of life is suggested, which, however, can 
scarcely be called mechanistic. It begins to seem poa- 
sible that we are on the verge of further refinements 
in our concept of matter, such as Blmerson anticipated 
in the quotation made above. 

The situation at the psychological level is even less 




ftnuenabie to preoiae treatment. All o£ ns have a life« 
lougr experienoe with oureelTee and other human be¬ 
ings. This automatically gives rise to a vast complex 
of intuitive psychological notions. W© all are aware 
of course that there are concomitant physiological pro¬ 
cesses going on in the body, nervous system and brain. 
Now it is the business of the professional psychologist 
to give exact definition and interpretation to these 
crude ideas; and he finds his greatest illumination in 
the facts of abnormal psychology, with which most 
of us are unacquainted. However, in the case of 
either layman or professional the processes of reason¬ 
ing are mainly by analogy. Even the psychiatrist, 
familiar with many concrete cases, must treat each 
new patient by the inductive method. There are too 
many psychological intuitions and too few exact laws 
for any imposing edifice of pure reason to be erected. 

In certain restricted psychological domains, for¬ 
malisation is to some extent possible. Thus I have 
ventured to formulate a theory of ^'esthetic measure,” 
by explicit numeration and weighting of esthetic fac¬ 
tors. This aims to explain certain simple esthetic 
facts in our enjoyment of visual and auditory forms. 
The theory has been to some extent substantiated by 
experiments made at Harvard and elsewhere. But in 
any case, no matter how successful the theory might 
prove, it would be wholly absurd to try to set up an 
elaborate logical structure on the basis of the fairly 
arbitrary and inexact assumptions involved. Gen¬ 
erally speaking, as we proceed from the more objec¬ 
tive to the more subjective levels of thought, we find 
that elaborate logical stractures seem to be of less and 
less utility. 

The basic belief of the professional psychologist is 
in the completeness of the physiological accompani¬ 
ment of every psychical fact; and he formalizes the 
observed facta by means of the parallelism. But there 
is a conflict between this attitude of the technician 
towards mind, for whom the individual is a complex 
of neurally characterized components, and that of 
the ordinary man—equally an expert though of a 
different kind—who sees all sorts of permanent values 
in personality, not adequately characterized in neural 
terms. The second attitude leads nearly all of us to 
have deep affections and abiding personal loyalties, 
whether or not wo are psychologists 1 


and the single tmpml dimaieicm are liitii only 
partiotdaf insttuM^ of infinitely many other eon* 
ceivable dimensional If this be tree, any broad eon* 
olusiona oonoeruing the nature of penonalily wordd 
seem altogether premature. 

At the social level the most serviceable iatuitive 
ideas cluster around the concept of aooiotal evolution. 
It is of course the comparative study of human insti¬ 
tutions which furnishes the principal interest The 
analogy between forma of society and evolvir^ org 
isms IS a deep-lying one. Here again the usei " 
logical structure • which can be built around the vei 
complicated facts is exceedingly simple. Even i 
such a formalized field as ethics, dealing with t) 
behavior of the individual as a member of soeiet 
logic plays an almost negligible role. '' 

Belief here seems to gather principally around ti ‘ 
idea of societal progress. Progress—or its non-exis 
tence—serves as our fundamental tenet. Some bclievi* 
that society can improve indefinitely, tending towar* 
a perfect society. Such a belief is of course a fund^ i 
mental one in most religious systems. Others fi 
this idea too naive. They stress the gregarious insti) 
in man and tend to think of societal changes as taki; 
place in various directions strongly conditioned f 
changing physical environment All would adnr^ 
however, that without the concept of dynamical ooc:^ 
processes, social theorizing would be stale and 
profitable. . 

Let us turn now to consider some further eoaclr 
sions, towards which this brief survey of mtuition-f. 
reason and faith at the various Icvela seems io point | 

As far as intuition and reason are concerped, these f 
are the common property of all competent individuals.. 
The narrow, closely articulated chains of dedudivel 
reasoning serviceable at the earlier levds are more and\, 
more replaced by loose webs of inductive reasoning ^ 


at the later levels, os we pass from the objective to^ 


the subjective. At the same time the l^o intuitions^ 
change from tbe simple and premso employed I 
in mathematics and physios to tbe^incremiingly eom- ^ 
plicated and diverse forms ehanmtmatic of biol^ea}| ^ 


psychological and social phenomena* 


However, it is jUlt as neceasasfy to clarify and tO i 


formalize our knowledge at these later levek as at the 


Hero again X think that these apparently opposing 
points of view are both more or loss true; and I 
incline all the more to this opinion because of my con¬ 
viction that as yet we know relatively little about the 
phenomena of personality. For it seems certain to 
me that the extent of hidden oiganization in our uni¬ 
verse is infinite, outside as well as inside of space and 
time; such a conviction is very natural to a mathe¬ 
matician, since the three ordinary spatial dimensions 


earlier ones. The proccsiM»s of iQrateiitatic tm0migr 
whether inductive or deductive, have always a fiefini^ 
propbykctie value, and in imiriridfCir enhhle ns to 
avoid the dangers of prejudieGd and intoleraiit pomta 
of view. It may be observed in passing the iCK^ 
fid appficatiiOfi of. }mp$0jai 
is 10 everyday fivtng ik: k ^ 

wd-fhs.kih^ ■ 
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Qobitiefit attxibuteB of man. In his agelong difficult 
at^rtitggla he hm Jbeen able to secure greater freedom 
CNdily tbrougb a better teebnieal mastery of his envirdn- 
ment No other method of liberation has been vouch¬ 
safed to him. But this increased mastery has brought 
with it automatically new intellectual responsibilities 
and a more complex way of life. In consequence, 
Txnforeeeen and threatening dangers arise from time 
to time; and there is thus imposed on him the necc^ity 
'advance still further, which is to-day more urgent 
\ an ever before. 

i A new injunction 1ms been laid npon the spirit of 
aan> to know and to understand ever more broadly 
* nd deeply.® 

^ Now along with the increase in scientiflo knowledge 
^ lere appear certain crudely expressed, deeper in- 
^ ights, not completely true or false, some in opposition 
to others, but nil supremely valuable nevertheless. 
: These are embodied in beliefs which seem the inevit- 
’ "bio acfcompaniment of all creative thought 
^ '^Thus in the daring effort of the scientist to extend 
t ^ iowjedge as far as possible, there arises an aura of 
10. ith. It is this spontaneous faith which furnishes the 


experience has led me. If they are worthy of serious 
attention it is not because of their novelty, but 
rather because in their aggregate they rise above the - 
details of the numerous specialized fields q£ knobrledge 
and sustain the scientist in his unceasing and arden£ 
search after truth. 

Doubtless many of you are ready to ask the ever 
more insistent question: If science has thus pro¬ 
foundly modified the general outlook and way of life 
of mankind, is it not the.cBpeoial duty of su<^ an 
association as ours to point out constructive remedies 
for the ensuing maladjustments t In the “Part II; 
Sdenee and Warfare’’ of his admirable address as 
president of the British Association last August Lord 
Rayleigh closed by expressing the hope that our two 
associations could cooperate in such a way as to “bear 
useful if modest fruit in promoting international 
amity.” In this hope all of us will deeply concur. 
The presence of Sir Richard Gregory ^vitb us at the 
Richmond meeting is the first token of the projected 
closer relation between the parent British Association 
and ouriiolvcs. It is much to be desired that this action 
will encourage furtlier unification of the whole seien- 
tiflo world. I am sure that practically all our joint 


>st powerful incentive and is the best guide to 
jb^ i^her progreas. 

;; Such are some of the very general points of view 
'I I i which a considerable mathematical and scientific 


membership would agree with me that it is the wider 
diffusion of “the steady light of scientific truth” 
which holds out most hope of a better understanding 
among men. 


P SCIENTIFIC EVENTS 

jTHE PENNSYLVANIA CHEMICAL SOCIETY sylvania what appears to be prolmbly the first organi- 
I A OBOUP of Pennsylvania chemists received on De- zation on the American Continent for the production 


^'cemfaer 14 a charter as “The Pennsylvania Chemical 
feociety.” Included among tlie incorporators are Dr. 
^lEdward R. Weidlein,’ director of the Mellon Institute 
iat Pittsbui^, and Dr. Prank C. Whitmore, dean of 
Ithe 0<diool of Chemistry and Physics at the Ponnsyl- 
Ivania State Cpiloge. 

I The society is incorporated “for the purpose of 
, eUcOuragibg in the broadest and most liberal manner 
I ttie advancement of chemistry as a science and as a 
(^profession in the Commonwealth of Pennsylvania, 
^espeoiall^ in fostering puMio welfare and education 
'in mattm involving chemistry, and aiding the develop- 
f ^ ihdtifirtTy and promoting the health, happiness 
I iwiip of the people of the Commonwealth. 

Thi ACcier^ will cany forward the important role 
has played in Pennsylvania from 
Colc^^ Even prior to the establiadbi- 

(rf vbAn and the early 

maildy foreign coun- 

ad^ees also for most 


of chemical products upon an uidustrial basis. Penn¬ 
sylvania lias mothered American chemical industry and 
been the seat of much distinguished work in the pro¬ 
fession. Pennsylvania has led in the formation of 
institutions of learning from which there have gone 
forth innumerable chemists to teach others throughout 
the land how best to make use of the science and how 
to serve the commonwealth, the nation and themselves 
in an adequate capacity.” 

The officers of the society are as follows: 

pfejfidtftit-—Dr. Jos. W. E. Harrlnson, consulting chem¬ 
ist, member of the firm of l^Wall and Harrisson of Phila¬ 
delphia, assistant professor at the Philadelphia College 
of pharmacy and Science, 

Tioe-presidenf —^Dr. Nelson W. Taylor, of the School of 
Mineral Industries, Pennsylvania State Oollego. 

Secteiarif and Tre&mret —Dr. Elliott P. Barrett, mem¬ 
ber of the staff of the Mellon Institute for Industrial Re* 
search, Pittsburgh. 

The eboicfty will shortly hold a meeting for formal 
a^ptarlce of tbo articles of incorporation and will 
weti^y proceed with its corporate purposes. 




610 


8cmm!s 


V&L. B8, NO. 2m 


OFt^ICERS OF THE AMERICAN CHEMICAL 
SOCIETY 

Bb. SamueIj Colville Lind, dean of the Institute 
of Technoloffy of the University of Minnesota, lias 
been elected president of the American Chemical So- 
oiety for 1040. Dr. Lind will take office as president-' 
elect on January 1, 1939, at which time Professor 
Charles A. Ki’aus, of Brown University, becomes pres¬ 
ident, succeeding Dean Frank C. Whitmore, of Penn¬ 
sylvania State College. 

The new president-elect was chosen by the council 
from four nominees receiving the largest number of 
votes in a national jioll by mail by more than 22,000 
members of the society. The council includes national 
officers, direoUirs, editors of publications, past presi¬ 
dents, chairmen of professional divisions and coun¬ 
cilors of the eighty-five local swtiona. 

Dr. Lind, who has been editor of the Journal of 
Physical Chemistry since 1933, has l>een a leader of 
chemical research in the field of radioactivity, radium 
extraction and measurement, influence of radiation on 
chemical action, kinetics and chemical reactions, photo¬ 
chemistry and chemiciil effects in electrical discharge. 
He originated the ionization theory of the chemical 
effects of radium rays and invented the Lind inter¬ 
changeable electroscope pf radium measurements. 

He taught at the Massachusetts Institute of Tech¬ 
nology in 1902-03 and at the University of Michigan 
from 3905 to 1915. He has been associated with the 
United States Bureau of Mines since 1913, first as 
chemist in radioactivity and since 1918 as physical 
chemiat. He was chief chemist of tlic bureau from 
1923 to 3925 and associate director of the Fixed Nitro¬ 
gen Research Laboratory, Washington, D. C., in l92S- 
26. Before becoming dean of Uie Institute of Tech- 
nology in 1935, he was director of its School of Chem¬ 
istry for nine years. 

Three directors and four councilors-at-Iarge have 
been elected as follows: 

Directors 

Dr. E. R. Weidlein, director of the Melloa Institute of 
InduBtriol Research, Pittsburgh, and past president of 
the society, elected from the third district, comprising 
Pennsylvania, Delaware and Ohio. 

Thomas Midgley, Jr., of Worthington, Ohio, vice-presi¬ 
dent of the Ethyl Gasoline Corporation, reelected director- 
at-large. 

Professor Arthur J. Hill, chairman of the department 
of chemistry of Yale University, reolocted from the first 
district, including Coimecticut, Massachusetts, Rhode 
Island, Maine, New Hampshire, Vermont and Canada. 

Counoilors^at'large 

Dr. George D. Beal, assistant director of the Mellon 
Institute, Pittsburgh. 

Dr. Henry Gilman, professor of organic chemistry at 
the Iowa State College. 


Dr. Harry N. Holmes, head of the department of chm- 
istry of Oberlin OoBega. 

Professor Harold C. Urey, professor of chemistry at 
Columbia University. 

THE AMERICAN GEOGRAPHICAL SOCIETY 

At the regular monthly meeting of the American 
Geographical Society held in the auditorium of thf 
American Museum of Natural History, Roland L* 
Redmond, president of the society, annouiieed that Dfi 
John Kirtland Wright had been appointed direetor of 
the society. His appointment ia effective immediately. ' 

Dr. Wright graduated from Harvard College in 
1913 and received the Ph.D. degree in 1922. He has 
been on the staff of the American Geographical So¬ 
ciety since 1920, as lihraiian from 1920 to 1937 and 
since then as research editor. His main interests lie in 
the fields of historical geography, population studies 
and geographical bibliography, on which subjects he 
has published books and periodical articles. He has 
also edited several of the publications of the society, 
notably “New England's Prospect: 1933'' and Dr. C. 
O. Paullin's monumental ‘'Atlas of the Historical 
Geography of the United States,” which was published 
jointly with the Caniegie Institution of Washington. 

Founded in 1852, the American Ot‘ographical So¬ 
ciety is the oldest geographical society in the Unittad 
States and the leading research institution of its kind. 
In 1915, with a reorganization of the staff, Dr. Isaiith 
Bowman was appointed as the first director, a posi¬ 
tion that he held until 1935, when he assumed the pre< - 
dency of the Johns HopkiriH University, Baltimon^ 
During the twenty years of Dr. Bowman's director*; 
ship the activities of the society were greatly enlarged, 
Many projects of research were undertaken, among' 
them the compilation and publication of a great map 
of Latin America in 107 sheets (now nearing comple¬ 
tion), as well as studies of the polar regions add of; 
the parts of the world that are still open to pioneer 
settlement. Some fifty authoritative books dealing 
with nearly all phases of geography have beeb issued 
by the society since 1915, and the society m several 
occasions has been called into consultation Wy the Gov¬ 
ernment. 

Included on its council are: Isaigb Eiowman, Charles 
R. Crane, F. Trubee Bavia^m, lAhooln Ellsworth, John 
H. Finley, William Hale Harknees, H. Stuart Hotch¬ 
kiss, Archer M. Huntington, Arthur Curtiss James, 
Wesley C. Mitchell, Prank L. Polk, William A. Rocke¬ 
feller, Carl C. Shippee. 

AWARD OP THE EDISON MEDAL OF THE 
AMERICAN INSTITUTE OF ELEC¬ 
TRICAL ENGINEERS 

Db. DxioaijD C. jACKBOiff, ppof0884)1 emcritus of doe- 
trical engineering at the Madsadhuaetts Ineritnte pf 
Technology, has been awarded the 199B Edisoti Medal 
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of the Amorican Institute of Elcctrieal Engineers ''for 
outstanding and inspiring leadership in engineering 
education and in the fields of generation and distribu¬ 
tion of cieotriti power.*' The presentation will be made 
on the evening of January 25, during the anftual winter 
convention of the institute, which will be hold in the 
^-ginoering Societies Building, New York. 

)r. Jackson's early engineering experience was 
aed as vice-president and engineer from 1887 to 
389, for the Western Engineering Company at Lin- 
o)n, Nebr. He was assistant chief engineer with U)c 
ipragiie Ele<^t^ic Railway and Motor Company, New 
Tork City, from 1889 to 1891, and later was chief 
agineer for the central district of the Edison General 
jleetric Company. In 1891, he formed a consulting 
ngincering firm with his brother, W. B. Jackson, and 
Iso became professor of ehnitrical engineering ut the 
University of Wisconsin. In 1907 he was appointed 
irofessor ai^d bead of the department of electrical 
ngiueering at the Massachusetts Institute of Tech¬ 
nology, beeomi»ig professor emeritus in 1936. He con¬ 
tinued us senior partner of the consulting engineering 
firm <*f Jackson and Moreland, organized in 1919, until 
1930. 

Dr Jackson joined the American Institute of Elec- 
,^trioal Engineers in 1887. He haa lieeti member and 
chairman of m/iny institute committees, and was vice- 
Vjrcciident, 1897-QP, and president, 1910-11, Ho has 

i -'Ott president of the Boston Society of Civil Engi- 
veeis and of the Society for the Promotion of Engi- 
’ Ang Education and is president of the American 
^r'Vituto of Consulting Engineers. He is presid(?ut of 
[- e"American Academy of Arts and Sciences, and was 
member of the National Research Council from 1928 
1936. He has published five books on electrical 
^ iigmeeting and approximately 150 articles related to 
. gineering projects and engineering education. Dr, 
vaekaon served in France as lieutenant-colonel of engi¬ 
neers during the latter part of the World War, and is 
Chevalier of the French Legion of Honor. 

. The Edison Medal, founded by associates and friends 
>f Thomas A, Edison to pei*petuate his memory, is 
awarded annually for "meritorious achievement in 
electrical science, electrical engincoring or the electrical 
arts” by a committee of twenty-four of the leading 
members of the American Institute of Electrical Engi¬ 
neers. Previoua recipients have been Elihu Thomson, 
.Frank J. Sprague, George Westinghouse, William 
istanley, Charles F. Brush, Alexander Graham Bell, 
|Nik(rfa Tesla, John J, Carty, Benjamin G. Lamme, 
fW. L. E. Emmet, Michael I. Pupin, Cumings C, Ches- 
Acy, Bobert A. Millikan, John W. Lieb, John White 
Howell, Harris J. Ryan, William D. CooHdge, Frank 
B. Jewett, Charles F, Scott, Frank Conrad, Edwin 
W. Bice, Jr., Bancroft Gherordi, A. E. Kenhelly, 


Willis R. Whitney, Lewis B. Stillwell, Alex Dow and 
Gano Dunn. 

ADDRESS OF THE PRESIDENT OF THE 
ROYAL SOCIETY INTRODUCING 
THE PILGRIM TRUST * 
LECTURER 

At a meeting of the Royal Society on December 8 
held at the Royal Institution, the president of the 
Royal* Society, Sir William Bragg, delivered the fol¬ 
lowing speech preparatory to the Pilgrim Trust Ijec- 
ture by Dr. Irving Langmuir. He spoke as follows; 

The principal biisineas of this afternoon has a signifi¬ 
cance which is at once important, interesting and welcome. 
We are to hear an address from one of the greatest scion- 
tistfl of the United States, honored throughout the world. 
In introducing him to you I must toll you in a few words 
why ho has come, and what his coming means to us. 

liather more than a year ago, Professor L, J. Hender¬ 
son, of Harvard University, foreign secretary to the Na¬ 
tional Academy of Sciences of Washington, was a visitor 
to tiiis country and had many meetings with fellows of our 
(Royal) society. At one of these meetings the suggestion 
was made that there would bo valuable results if direct 
cooperation could bo established between the National 
Academy and our society. It was thought that a first step 
in this direction would bo made if lecturers could be inter¬ 
changed between the two bekliew and the countries which 
th<?y represented. The Pilgrim Trust was approached, 
;ind a most generous response was made. The triist prom¬ 
ised to give £250 guineas a year for six years in order 
that a good trial might bo made of a suitable scheme. 
Ihnally, it was proposed that in alternate years an Amer¬ 
ican scientist should be invited to England by our society, 
and a British scientist invited to America by the academy. 
The two societies gladly endorsed the proposal in October 
of last year. The presence of Dr. Irving Langmuir, in¬ 
vited by our society, is the first realization of the scheme. 

1 should explain for tl>e benefit of some who may not be 
familiar with the scientific instlttitions of America that 
the National Acndiony occupies a foremost place in the 
States. It corresponds in many ways with our society. 
Our society is proud to be associated with an institution 
of such high standing; our relations with it have always 
been most friendly, and we are glad indeed that they 
are to bo strengthened still further by this new bond 
between us. 

Dr. Irving Langmuir waa chosen without any hesitation 
as the man whom we would most like to see in Britain 
as our first Pilgrim Trust lecturer. He has already done 
famous things both in pare science and its appUc.atjons. 
No doubt there are many who know what he has done for 
the great illumination problems. The modern electric 
lamp, with its filling of gas, is largely his creation, and 
the eloetron discharge has been developed by him so aa 
to become one of the useful tools of industry. His work 
on the natnfe, properties and handling of molecular films 
spr^iad on the surfaces of liquids is admired and copied 
in every laboratory of distinction. He has new work on 
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this subject to describe to us this afternoon, work whiefa drived the Kobel Prise tat dieinistiy in The 4i.fiu»r* 

makes a notable addition to the subject of bioriiemistr^. lean Acadexi^ of Arts and Scienees gave him the Sam* 
We arc very happy tliat America should spare to us for ford Medal in ld20. 

this visit a man who has done so much for the reputation It is an interesting fact that this Bumfprd is 

of American science, and wo are very ready to learn what the parallel of our own Bumford Medal, in that the two 

he has to teach us. were founded by the samo great scientist. X may draw 

Our society has sought to pay its respect to Langmuir’s your attention to a further mtereating fact, that Bumford 

work by the award of the Hughes Medal in 1918, and by the American was the originator of the Boyiil Xnshtu^ 

electing him as a foreign member of our body. He re- tion where wo meet to-day. 


SCIENTIFIC NOTES AND NEWS 


The American AftKociiitioii for the Advancement of 
Scienee and a large number of affiliated and associated 
societies are holding meetings in Richmond during the 
present week, tmder the presidency of Dr. S. A. 
Mitchell, professor of economics in Columbia Uni¬ 
versity. A prclirainaiy program, edited by Dr. F. 
R. Moulton, permanent secretary, was printed in the 
issue of Science for December 2. Full accounts of 
the meeting and a number of the more important ad¬ 
dresses will appear subsequently. The address of the 
retiring president, Dr. George D. Birkhoff, will be 
found in the present issue. 

The election of the following sectional presidents 
of the British Association has been announced: 
Mathematical and Physical Sciences, R. S. Whipple; 
Chemistry, Professor P]. K. Rideul; Geology, Pro¬ 
fessor H, II, Read; Zoology^ Professor J, Ritchie; 
Geography, A. Stevens; Ecotwmics, Professor H. 0. 
Meredith; Engineering, II. E. Wimporis; Anthro^ 
pology, Professor W. E. Le Qros Clark; Physiology, 
Professor D. Burns; Psychology, R, J. Bartlett; 
Botany, Professor D. Thoday; Education, Dr. A. P. 
M. Fleming; Agriculture, Sir Thomas Middleton. The 
annual meeting in 1939 will be held at Dundee from 
August 30 to September 0, under the presidency of 
Sir Albert Seward. 

Pbofessor D. W, Johnson, professor of physiogra¬ 
phy at Columbia University; Professor H. von Eeker- 
mann, assistant profe^r of mineralogy and crystal- 
It^raphy in the University of Stockholm, and Pro¬ 
fessor A. A, Opik, professor of geology in the Uni¬ 
versity of Esthonia, have been elected foreign corre¬ 
spondents of the Geological Society of London. Pro¬ 
fessor Emile Argand, professor of geology, mineral¬ 
ogy, petrography and paleontology in the Univerrity 
of Neuch&tcl, and Dr. E. A. Stensib, director of the 
dcpartnient of poleossoology in the Naturhistoridca 
Rikamuseiun, Stockholm, have been elected foreign 
fellows. 

Dr. H. B. Wauceb, of the College of Agriculture of 
the University of California, was awarded the John 
Deere Medal for 1939 of the American Society of 
Agrictilttiral Engineers in recognition of his "distin¬ 


guished achievement in the application of science and 
art to the soil” at the Chicago meeting. The me ' ’ / 
was given to the society for annual award by desf * f . 
dants of John Deere, inventor of the first all-p (' 
plow. Last year for the first time it was awardei | 
S. H. McCrory, of Uie U. S. Department of Agri*^ ^ 
ture. The presentation to Dr, Walker will be ma^ j 
the annual meeting of the American Society of 
cultural Engineers to be held at the University " ^ 

Minnesota next June. i 


At the bundi'ed and ninety-fourth convocation c 
the University of Chicago the honorary doctorate < 
science was conferred on Dr, James B. Herrick, who. 
retired in 1926 as emeritus professor of medicine oij 
the Rush Medical College, Dr. Emmet Bay, deai|: 
of Rush Medical College, a former student and asso^ | 
elate, presented Dr. Herrick for the degree. Tht 
citation read: "Scholarly teacher and dervoted physm!4 
cian, whose character and attainments have odorn^v' 
tlik university and whose contributions to kiiowlcd 
have enriched the annals of medical science.” ^ 

Thk University of Paris has conferred honotar^f||| 
degrees on Dr. Albert von Saent-Gybrgyi, professo»r 
of medical cliemistry in the faculty of ihedicioe ofL 
the University of SsBcged; on Dr. 8. P. L, Sorenson*^^ I 
director of the ohemioal section of the Carlsbexg LatK V 
oratory, Copenhagen, and on Dr. Paul Karrer, diJl 
rector of the Institute of Chemistty at the Univonsitytt 
of Zurich. , 1 

TRtNXTY OoLLROK, DuUin, Conferred on Dcotemher 8J i 
the honorary degree of doctor of scien^ on Dr4 E. S.|| 
Goodrich, professor of jmology and comparative anat-J 
omy at the University of Oxford. j| 

Mneeum News reports that the Inter^Museum Cotm<-i| 
eil of New York City, at a meeting at represcot^tlycsji 
of about thiriy institutions he}d on November 4> 

Dr. Clark <)f American Musemn of 

ural Hmfoiy, cAmmow HArdinge SchoUe, 
the City of New York, 

Shaw, of the New York 

duahty,' sisefetary^treamsrer: v :1 

of ;.eomparit^^ 
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^0 vacMMdied Br. Strong when be retired 

IniBt Atltoimi as professor of tropiced medidne/ has 
been appointed bead of the eotnbined departments of 
tropieal medicine and oomparative pathology. 

Dk* JoaK C* WkituhoeK; physiological chemist 
and director of laboratories at McLean Hospital, 
Bclmpht, Mass.> has been appointed professor of psy¬ 
chiatry in the Washington University School of Medi¬ 
cine, St. TjOuls. The department of nenropsychiatry 
of the medical school has received from the Itoekc- 
feller Foundation a grant of $150,000 to assist in the 
development of research and teaching. 

Dr. K. W, Mbibbnkr, fonnerly professor of physics 
1 the University of Frankfurt-am-Main, Germany, has 
2 ^ lined the staff of the department of physics of the 
^/orcester Polytechnic Institute. 

f, Da, P. A. Panhtph, reader in atomic chemistry in 
tiiie University of London, has been appointed pro- 
5SSor of chemistry at the University of Durham. He 
7 ucceeds Professor Irvine Masson, “who recently re- 
ligned to become vice-chancellor of the University of 
Sheffkld. 

At the Museum of Zoology of the University of 
Cambridge, F. T. Pairington, of Sidney Sussex Col¬ 
ley, has been appointed director. Other appoint¬ 
ments include H. B. Cott, of Solwyn College, curator 
of vertebrates and Strickland curator; J, E. Smith, 
curator of invertebrates; Dr. G. C. Varl^, of Sidney 
Sussex College, curator of insects. He was also ap- 
I pointed imiversity demonstrator in soology. 

Mias MaroarSt Poor has been appointed assistant 
entomologist at the Bernice P. Bishop Museum, Hono¬ 
lulu. 

Dr, John Van Oostkn, in charge of Great Lakes 
InvestigotiQue of the U. S. Bureau of Fisheries, has 
become a member of the water resources committees 
of the Katicmal Eesourees Committee for the Upper 
Great Lakes (Superior, Michigan and Huron) and the 
Lake Erie basioB. 

Clinton O. Abrot®, director of the Natural History 
Museun^ San Diego, Calif,, has been appointed a 
jnsatnber cf the State Committee of Parks, Parkways 

Dk F, CirNNiNOHAiN, dean of the College of 
of the Ohio State University, has been 
of the indent teaching section of 
the Grant Coliegw and Uni- 

' Tcrdti'es^ ' 

V ^ W. Cur- 

of the U. S. Gecdogieiil Survey, recently 
^ % Mo^ehusetts 
k'regard' 


for an accomplishment of geologic investigations in the 
state that are being undertaken by Gie Geological Sur¬ 
vey in cooperation with the state. These investigaticBiB 
include geologic mapping of various areas and the 
preparation of reports to state engineers on road build¬ 
ing projects, etc. 

At a meeting in Washington of the Board of Trus¬ 
tees of the National Geographic Society four lif^ 
trustees wore elected as follows: Bear Admiral L. 0. 
Colbert, director of the Coast and Geodetic Survey; 
Major General Henry H. Arnold, chief of the U. S. 
Army Air Corps; Dr. Floyd K. Bicbtmyer, dean of 
the Graduate School of Cornell University, and Leroy 
A. Lincoln, president of the Metropolitan life Insur¬ 
ance Company of New York. 

Chablim M. B, Oadwaladkii, president of the Acad¬ 
emy of Natural Soieticos of Philadelphia, has been 
elected to tiie board of managers of the Wistar Insti¬ 
tute of Anatomy and Biology and to the board of trus¬ 
tees of the Wagner Free Institute of Science. 

A Nutrition Panel, consisting of food experts and 
scientidc men in every branch of research and indus¬ 
try, has been announced by the Food Group of the 
Society of Chemical Industry of Great Britain. The 
panel, with Dr. J, C. Drummond, professor of bio¬ 
chemistry at the University of London, as chairman, 
and A. L. Bacharach as honorary secretary, has been 
formed for the study of food in relation to health and 
disease. Its scope will include the production, process¬ 
ing and distribution of food for both human and 
animal consumption and the manufacture and con¬ 
trol of preparations for supplementing diets for medi¬ 
cal use in the nutritional disorders. Regular meetings 
of members are being arranged and subjects to be 
discussed will range from vitamins to food storage in 
national emergency and animal nutrition. 

Dr. Irving Langmihr, of the General Electric Com¬ 
pany, who is m England to give the first lecture estab- 
Ikhed by the Pilgrim Trust, gave an address before 
the Physical Society of London on December 20. He 
spoke on *‘The Structure of Prolan,” 

H. D. Misss, geologist in charge of the section of 
fuels, U. S. Geological Survey, delivered his presiden¬ 
tial address as retiring president of the Geological So¬ 
ciety of Washington on December 14. His subject 
was "Gut Petroleum Supply*” 

Dp, Punm H. Buck;, professor of anthropology at 
YliJe University and director of the Bishop Museum, 
Hbnblulu, addressed students of Mills College, Cali¬ 
fornia, on December 14* 

inAugonl iMturo was given on November 28 by 
l^lepor tl. a Bcnuil, who-was zeemtly appointed to 
chair of phy^ at Bakbeck (College, 
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Univeraity of London. He spoke on **The Structure 
of Solids ss a Link between Physics and Chemistry,” 

The annual conference of the British GeographicJa! 
Association wiJJ be held at the London School of Eco¬ 
nomics from January 3 to 6, tinder the presidency of 
Sir Thomas Holland. The subject of Sir Thomas's 
address will be “The Geography of Minerals.” The 
Institute of British Geogmphers will hold its annual 
meeting at the same time and place. 

Commemorating the thirty-fifth anniversary of the 
first flight of (lie Wright Brothers at Kitty Hawk^ 
N. C., on December .17, 1903, the New York Museum 
of Science and Industry, in Rockefeller Center, 
opened on that day a special aeronautical exliibition 
with the emphasis on flying for the civilian. Airplane 
models, a full-sized all-metal plane designed for tlic 
amateur flyer, together with material showing how an 
all-metal plane is construc(:<^d, and an exhibit of aerial 
cameras make up the exhibition. Among the models, 
which number about thirty military, naval and com¬ 
mercial airplanes and flying boats, is one of the origi¬ 
nal Wright planes. A model of the Wright Brothers 
memorial at Kitty Hawk is also shown. 

A HABITAT group Containing the world's largest 
gorilla was opened ou December 16 in the African Hall 
of the Academy of Natural Sciencea, Philadelphia. 
The group was colle<ited and presented to the academy 
by George Vanderbilt, of New York, who, with Mrs. 
Vanderbilt, attended a private opening of his group 
and a dinn^ given in their honor by Charles M. B. 
Cadwttlader, president of the acadeiny. 

Bt the will of the late Edward Benedict Cobb, Yale 
University receives, in addition to a bequest of $400,- 
000, an interest in the residuary estate of $1,400,000. 

Arches National Monument, Utah, one of a group 
known as the SouthwcHtern National Monuments, ad¬ 
ministered by the National Park Service, has been 
increased in area more than six times. The extension 
adds four sections of much scenic value, related in 
geologic formation to the original area of 4,520 acres, 
set aside in 1929, These sections are known as the 
Devil’s Garden, the Courthouse Towers, the on- 
dike” and part of the Canyon of the Colorado River. 
iVoducod by eenturioa of water and wind erosion, the 
monument consists of a series of arches, natural bridges 
and windows, with balanced rotiks, pinnacles and other 
shapes eroded from the basic red sandstone. Petrified 
remains of dinosaur bones have btsen found in the 
vicinity, os well as well-preserved dinosaur tracks. 
The canyon walls bear Indian petroglyphs, showing 
evidences of early Indian occupancy. 

Tfce Museum News calls attention to a recent import 
issued by the Dominion Bureau of Statistics of Canada 
enumerating 36 muaeums in the country with full-time 


staffs. Twelve of these have the full time of only one 
person each. Thirteen have three or more full-time 
staff members. The annual expenditure of these mu¬ 
seums is estimated at $300,000 to $900,000. The aver¬ 
age daily attendance is highest at the Royal Ontario 
Museum, Toronto, with 688 visitors for the five mu¬ 
seums; Vancouver City Museum has 400; the Art Gal¬ 
lery of Toronto, 372; the Hudson’s Bay Company 
exhibit at Winnipeg, 236; and the National Gallery, 
Ottawa, and tiie Chateau de Ramezay, Montreal, 200 
each. A directory of all Canadian museums is in¬ 
cluded in the report. 

The liolhamsted Experimental Station at Harpen- 
den, England, tlie old(?st agricultural research station.^ 
in the world, will celebrate its centenary in 1943. Ty^ 
mark the occasion it has been decided to carry out i \ 
plan of extension, and an appeal has biion made for ■ 
fund of £125,000. It is proposed that the fund shoul^^ 
bo allocated as follows: Chemical laboratory new winj^ 
£15,000; alterations to old chemical laboratory, 

000; equipment, £3,000; pot culture bouses and acces¬ 
sories, £6,000; farm buildings and cottages, £4,000; 
forecourt, £3,000; new agricultural library, with 
cubicles for workers, £20,000; new building for the \ 
Imperial Bureau of Soil Science and other workers 
associated with oversea activities, conference hall, etc.,, 
£30,000, and additions to endowment to provide up- 
ki!cp of buildings, fellowships and salary augmenta¬ 
tions, £42,000. It is hoped that it will be possible to 
complete the building program in advance of the cele¬ 
bration in 1943. j 

A cx)RBBSPONi>£NT of the London Times writes that 
Dr, Knox Shaw, of the Radcliffe Observatory, Pre¬ 
toria, has received news that the mirror of the big 
telescope for the observatory has been oast suecessfally 
by the Corning Glass Works, of Coming, N. T. The 
work of casting began in May. The mirror haa now 
to go to Great Britain to the telescope makers, Messrs. 
Howard Grubb, Parsons and Company, to be ground 
and polished. If all goes well the telescope may be 
expected to arrive in South Africa towards the middOie 
of 1939, This is the third attempt to cast the mirror, 
which is 72 inches in diameter. The disk glass was 
originally ordered in July, 1936, but in December of 
that year the easting proved a failure. Another mir¬ 
ror was cast in June, 1937, and that also was found 
to be a failure in September of 1937. Until the mirror 
arrives in Pretoria the work of completing the obser¬ 
vatory is held up, but everything is in readiness to 
accommodate the telescope. 

At the autumn meeting of the Zoologpeal Section 
of the South-Eastern Union of Scientific Societies 
held at the Zoological Society of London, Sir Edward 
Poulton was in the chair. Dr. Julian Huxley^ P,S.S.| 
the president of the union for 1938, introdhebd the 
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>logramf which eonsisted of three biological filtns^ size of ammals and its limitations in different gmnpa. 
Miie$ 0 $^ Monsters (Strand Filins Heredity in Ani- Heredity m Ammals is a purely educational fllm^ de- 
moila (6. B. Instructional) and The Private Life of signed to explain the elementary facts of Mendelistfk 
the Ganneta (London Films)—in all of which he had and selection to boys and girls in the higher classes of 
acted as scientific adviser. Mites and Monsters is de- secondary schools, and 2'he Private Life of the Gan- 
signed for commercial showing, but with the aim of nets Ls a straightforward nature film, aimed simply at 
putting across cerain definite ideas concerning the interesting the general public. 

DISCUSSION 

EVIDENCE OF THE AUSTHALOPITHECINE canine, the first lower premolar had a convex bucca] 


MAN-APES ON THE ORIGIN OF MAN 

A RioCRNT visit to South Africa, in response to cor- 
<^inl invitations from Dr. Robert Broom, of the Trans- 
aal Museum, Pretoria, and Professor Raymond A. 
Dart, of the Medical School of the University of the 
Witwaterarand, Joliannesburg, was undertaken by us 
for the purpose of making n close study of the denti¬ 
tion of the Pleistocene South African man-apes de¬ 
scribed hy Dart (1925)’ and Broom (1936, 1938).^ 
The full report of our results is being sent for publiea- 
tiou by the Transvaal Museum, but in view of the 
exceptional importance of Dr. Broom’s discoveries, the 
'owing brief note may be of interest to readers of 
;/ENCE. 

We found that the forms cuIUhI Plesianthropus 
t* nsvaalensis and Paranthroptis rohustus by Broom 
displayed in their adult dentitions the following charac- 
^ rs which are transitional or intermediate between the 
f )e and human stages: (1) the upper and lower canine 
f eth, apparently in males as well as females, were of 
: “^ Autively small size, with low tips, and were altogether 
ipore human tluin ape-like; (2) the third upper and 
pwer molars were very large, in contrast to the usually 
: nort third molars of man; (3) the second upper molar 
\was larger than the first, os in apes; (4) the third 
lower molar crown pattern was evidently a derivative 
‘ of the ancestral five-cuaped ^^Dryopitheons pattern,"® 
but it was approaching the human '^plus pattern" in 
the arrangement of its grooves and bore a large sixth 
cusp as in certain primitive men; (5) the grinding 
teeth when well worn acquired nearly flat occlusal sur¬ 
faces as in man, whereas in apes the buccal cusps of 
*he upper, and the lingual cusps on the lower, tooth 
■ rows, tend to remain in high relief even in well-worn 
I'apeoimcns; (6) in the upper dental arch of Plesian- 
thropus, as carefully reconstructed by us, the sides 
pwere slightly divergent posteriorly and the general 
iNfiffeot was more human than ape-like; (7) in correla- 
rtion with the small size and low crown of the upper 

1 HsinrSt 136; 2«84,196-199, February 7, 1926. 
s Katvre, im 8490,468-498^ September 19, 1936; ibid., 
142; aeW, 377-379, August 27, 1988. 

9 William K. Gregory, 1916. BiOl Am. Mns. Hat Siat., 
VoL art 19, pp* 239-S66, Dryopithssue pattern, 

^8-^96* Gregory axtd Heilman, 1926; Heilman, 192S. 


face and showi^d little or no trace of the shearing mesio- 
buccal face which is found in the ancestral Dryo- 
pitheieus stock, wdiere it sheared against the disto- 
jiugual face of the tusk-like upper canine. Thus the 
first lower premolnrs in Paranthropus were almost 
human in stage. 

On the whole the adult dentition of the South 
Afrimn Pleistocene man-apes was somewhat more 
human than ape-like in the small canines and pre- 
molariforra first lower premolars, as well as in the 
flattening of the crowns of the grinding teeth by wear, 
in the form of the upper denttil arch and in the great 
development of cusp 6 on the lower molars. On the 
other hand, it was more ape-like than human in the 
large size of the second and third tipper and lower 
molars and in retaining the Dryopiihecus pattern on 
all the lower molars. 

The deciduous dentition, which is well preserved in 
the young skull of Australopithecus africanus Dart, is 
more human than ape-like in the reduclion of the in¬ 
cisors and canines, in the advanced submolariform pat¬ 
terns of tlie upper and lower deciduous molars, in the 
shortness and width of the deciduous dental arches; on 
the other hand, the relatively huge size of its perma¬ 
nent upper and lower molars, together with their 
charaetoristie crown patterns, indicate that this is the 
young of one of the adult forms noted alx)ve and Serve 
to mark its definitely infra-human status. 

These conclusions are confirmed by the anneclant 
characters of the bniineast as recently figured by 
Broom. The smaller adult brainoast, provisionally esti¬ 
mated by Broom as about 440 eo, although not as loige 
as that of a large gorilla, is more human in general 
appearance. The larger braincast, estimated by Broom 
at about 600 cc, is not unlike that of Pithecanthropus 
erectus, but definitely smaller.^ 

In 1926 H. H. Wilder, in his excellent book, “The 
Pedigree of the Human Race,” took the bold step of 
uniting apes and men in a single zoological family, tbe 
Hominidao. If mice rather than men were being 
classified, this would have been widely recognized as 
a genuine discovery, in line with the more fundamental 
one by Linnaeus that man is a member of the natural 
142; 3603, 897-899, November 19,1938, 




order Primates, But most of the clergy, innumerable 
educators and a vast majority of the laity can not 
fftotuach the linnaean classifloation because it brackets 
urith the %rate beasts’’ that self-conseious and con¬ 
ceited prig who calls himself Howo sapiens and is fond 
of acting like the viceroy of God. The supposed phylo¬ 
genetic isolation of man is even a favorite theme of 
those scientists who rest their beliefs upon an uncritical 
acceptance of catch-words such as **polyphyletism ” 
‘‘parallelism,” “irreversibility of evolution,” and the 
like. 

While the myth of the Eocene dawn-man will doubt¬ 
less continue to flourish, tlie small-brained Pleistocene 
man-apes of South Af rica now add their mute testi¬ 
mony that man, like his less ambitious cousins, Uie 
modern anthropoid apes, is a descendant of the late 
Tertiary dryopithecine ape stock of Europe, Asia and 
Africa, and that, as long maintained by us and more 
recently supported by Davidson Black, Weinert and 
Broom, the human status was gained through a long- 
continued and profound morphological revolution dur¬ 
ing the Pliocene and early Pleistocene epochs. 

William K. Grkqoby 
Milo Hej^lman 

American Museum or 
Natural HmTORT 

SOME NOTES ON THE NEW ENGLAND 
HURRICANE OF 1938, MADE AT 
WORCESTER, MASS. 

Thr hurricane arrived so inconspicuously that hardly 
any one noticed its arrival. The Weather Bureau fore¬ 
cast in tlie papers sold on the street up to the time of 
the storm made no suggestion that anything unusual 
might occur. The wind was blowing hard in the middle 
of the afternoon, but no one thought anything of that. 
There wore none of the ordinary signs of storm, no 
heavy black clouds, no suggestion of lightning. In¬ 
stead, the wind came from slightly east of south, a 
direction from which we usually get mild weather, and 
the sky was overcast with a feeble attempt at rain. 

The first, within my personal contacts, to recognize 
danger was our family cat. Previously she had insisted 
that her family be kept upstairs, but as the storm ap¬ 
proached she came down the stairs with a kitten in her 
mouth, bid it under the couch while she went to the 
cellar to find a better refuge for her family. 

The wind continued to increase, but no one thought 
anything of that. The clouds started to break up and 
the rain practically stopjKjd. Now we could see two 
distinct layers of clouds, a high layer which appeared 
stationary, and a very low layer of light fleecy cloude 
moving rapidly from a little east of south. If the 
light ^eey clouds were near the top of the hutricaue 
layer, as we wbold expect, it would suggest that tbe 


Mxma was eonflned to a very tbm igyer tft idt, 
pared to most storms. ' 

Next wo saw workmen on the roof of a near^ 
tory building, trying to fasten down roof covexing^ 
which was working loose. But the attempt was soon 
abandoned, and we saw the rooflng paper torn loohe 
and blown away. Still I thought nothing of the 
severity of the storm. With no signs of storm present 
except the severity of the wind, how could it be any¬ 
thing unusual f I wondered at the weakness of con¬ 
struction, how people could be so careless as to put on 
a roof covering in such a way that the wind could blow 
it off. Next we ^W the edging of the roof rise and fall 
with each gust of wind, like a wave a few niches high 
running the full length of the building, and t wondered 
what kind of trimming this could bo. It was not till 
this had been going on for a half hour or longer that 
it rose higher tlian usual, and I noticed that it was the 
entire roof, leaving the brick wall standing alone. 
Finally, after the wind appeared to be diminishing, 
the brick wall in one section gave way under the re¬ 
peated hammering, buckling slowly, as it seemed, 
letting the roof beams fall to the floor below. The 
worst of tlie storm was now passed, and the wind was 
insufficient to cause further damage. " 

At the height of the storm closing time came at our^^ 
factory. For some time, no effort had been made 
keep any one at work, but most of the employees made 
an attempt at work between the intermissions at the| 
windows. Now the employees, all young men, oloanedj 
up and left for home as usual. The sensible thing tM 
have done was to have stayed in a solidly built bidldi# 
like ours, to wait for the fury of the atonn to pass, 
not one of my employees did so. Whenever we loobc®') 
there were people on foot and in automolnles makix;^ 
what progress they could, with bricks, signs and rooflpgj 
materials foiling on all sides. Probably the mosM 
astonishing thing about the stom in Worcester wasj 
that not a single person was killed by felling or blow¬ 
ing materials. Automobiles were demolished, but fhe | 
people escaped. 

I saw one building damaged, and further efi tw j 
others appeared to have sirflered. Others s^w tr^ ,; 
near them fall. But most of us thought that ^ 1 

some local trouble, that we had tmn a piece of | 

construction, or a few trees weakened wif^out 
knowledge of it. It wes not tUl after the stonsi^ 

I walked through a mile of ochtinuous dostruethm, 
hardly a hundred |eet o| open sidewalk at on^ poiiW 
in that distance, I to mliBe the ektent ^ 
the damage. Hot uutd seyeriil days | 

that praetlually avsxy boflding in &e ^ was 
to some extot, that ehureh i^fures 
'wave. su;weak^i6d;'that,'it';w^^^ 
down thwa. to''repair, jijWi'lor a 
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Wm/ iQurt btiiidingj vhidh stood so 

'^lidlyi 'wU^ IwWlly a q^«Sr from tJio wind, the roof 
f^aa b^giimiDg to veiakeo. There was enough motion 
to atari acaae of the joints, and several planks were 
uotieeahly loose. 

Exaraination of the damage showed oonolusively that 
it was not the force of the wind that alone caused the 
damage. Most of the buildings would have stood a eon- 
mderably harder blow, if that was aJL It was the con¬ 
tinued motion that gradually loosened the joints and 
weakened the structures. It was the same with the 
trees. The motion pulled the roots up gradually, and 
after the storm many trees loft standing were two or 
more inches higher at the base of the trunk than before. 
Often the roots at one aide of the tree had been raised 
four to ei^t inches, letting the tree Incline, but leaving 
it still flob'dly planted. 

The storm was now practically over, but the wind, 
vis closely as we could tell without instruments, was in 
the same direction. At the very center of the storm it 
was a straight blow, but we heard later that there had 
been a center of rotation a hundred miles or so west of 
the center of tlie storm, that at the center of rotation 
the damage was comparatively slight. If we look at the 
storm in the customary way, as a rotating mass of air, 
it is evident that some force must accelerate the air 
from yearly at rest to hurricane velocity and then 
almost stop it in each revolution. That must have been 
a great force, but what is its nature? How could a 
lorcejbe applied edgewise, that is, in a horizontal direc¬ 
tion without causing the thin layer of air to buckle 
aiwardsf I will mention again that one of the most 
conspicuous features of the storm was its thinu<?ss, as 
'indicated by the clouds, and not once did I notice a 
; break in the uniform flow of light fleecy clouds. The 
traditional comparison with water flowing fivm a drain 
'in the bottom of a wash basin was clearly not valid. A 
better comparison would be that of a thin layer of 
w^^ter, perhaps ofne-oighth inch thick, rotating at the 
bottom of the basin, while all the water above remained 
undisturbed, a thing which we never observe. 

It appeared more like a mass of air from above, 
rolling down on the lower layers and squeezing them 
out If that was the case, the observed rotation must 
have been only a secondary effect, an eddy at the side of 
fjthe main stoftn, ae it appeared to be. But if the wind 


of pressure from above, why 
low baitahetcrt Pressure would be e:Kpocted to 
barometer. It suggests tlie familiar 
jpatadox of the fhm of watet in pipes, where reducing 
of with a boustant flow of water decreases 
It is ibe priiieiple used in one form 
where^ by In the side 

'the ,ia 

m this 


air, u4ere a pressure from abQVe‘ is not transmitted to 
the ground, but acts in such a way as to reduce the 
size of the channel through which the air is flowing, 
with a resulting reduction in pressure T 

A. W. Fobbks 

WoEOSSTEE, Mass. 

OHIO PRO-OLACIAL LAKES 

Ik 1908' and 1914,* the author published notes on^ 
lake beds in central Ohio. Four beds were called 
finger Lakes of Ohio and described as well as possi¬ 
ble, after the reconnaissance survey then made. One of 
these was reported to have tilted shorelines. Both the 
presence of the lakes and the tilt were discredited at 
the time by other workers and the author subsided, not 
because of any doubt about his flndings, but because 
of lack of time in the pressure of other work to go over 
the field in a more thorough way. The recent gift of 
retirement from active leaching granted by tlie gener¬ 
ous provision of Oberlin College has made the neces¬ 
sary time available, and during the post summer eight 
to nine weeks has been given to intensive field studies 
by the author, assisted by a graduate student. 

During the last twenty-five years a lookout for moi^ 
lake beds has been maintained, and the studies carried 
on this summer have covered ten abandoned lake beds j 
five or six more are known, and their study is booked 
for next summer. One of tlie ten examined was not 
wholly finished. 

The findings have some considerable geomorpboiogic 
interest and a little economic value. Speaking of the 
possible resources first we can report that silts are 
found in all lake beds. Several deposits are being 
worked for the manufacture of tile and brick. Clays 
were also found in several lake beds, but in only one is 
any industrial use made of the clay. Gravels and sands 
as beach deposits are scarce mid have little value, but 
three deltas, large for such lakes, are known; all are 
opened for road material. Spwific shorelitio features 
are usually wanting around the borders of the lakes. 

Of value in studies in American epirogeny is the 
complete confirmation of tilting described twenty-four 
years ago in Lake Craigton. It is now known that 
Ij&ke Craigton is much larger than was claimed in 
the preliminary survey and report, and that the tilting 
amoimtfi to eighty feet in eighteen-nineteen miles along 
a N-S axis. This lake has three arms, one northwest 
toward Ashland, one north toward West Salem, and 
the third south toward Big Prairie. The north arm is 
lifted up more than the northwestern arm, hence the 
maximum tilt is up in the northeast. Two other lake 
beds have length enough in this direction to ^ow 
tilMg. 

1 Sei., flfi s 289-243, 1008. 

kSpOBKqk, 39; 470, March fir, 1914; An. Jour. Sfit., 
ari 444^0, 1914. 
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Two of the lakes were held in on one aide for a Unie 
by the continental ice^ in one caae for a time long 
enough to permit building of a large aubaqueons 
moraine. 

Those lake beds are all 200 feet or more above the 
Maumee Beach of the proglacial lake in the Erie basin, 


vitt. 8i, 

■ ■■*1 

and are in no way related to that lake. But their til I 
ing cairies the continental uplift thirty to forty mi? # 
farther south than the Maumee Beach and that nu^ 
beyond any known tilt of the Great Lakes area. 

GbOKOE D. HUBBAHf 
OaSftLm OOLliEQR ^ 


SUMMARY STATEMENT OF THE ACTIVITIES OF THE 
NATIONAL RESEARCH COUNCIL, 1937-1938 


IT 

Density Curkents 

With tlie lai'ge number of power and storage roser* 
voirs which have been constnicted throughout the 
country in recoiit years a new problem of hydro¬ 
dynamics has come to be recognized in the frequent 
occurrence in these reservoirs of streams or layers of 
water of a density or turbidity diiferent from that of 
the surrounding body. The density of incoming waters 
varies with the salt content, with the temperature and 
with the burden of fine silt held in suspension. Cur¬ 
rents of incoming water may move through a reservoir 
from entrance to exit without losing Uieir identity by 
mixture with surrounding water. At other times tur¬ 
bulence causes a general or partial mixing. The prob¬ 
lem consists of ascertaining the conditions wliich may 
cause or impede the general mixing of waters. It re¬ 
lates not only to waters in reservoirs and lakes but 
also to water at the confluence of rivers and to the 
meeting of fresh water with tide water. Among the 
practical applications of the problem are the deter¬ 
mination of the quality of the waters impounded and 
likely to delivered to the communities served by 
irrigation or urban water supply systems and estimates 
of the rate of flliing of these reservoirs by the deposi¬ 
tion of silt. An intcrdivisional committee has been 
appointed under the auspices of the Division of Geol¬ 
ogy and Geography to coordinate field observations 
which have been undertaken by several government 
agencies, including measurements in a number of re.ser- 
voira and natural lakes, such as I^ake Mead on the 
Colorado River, Elephant Butte Reservoir in New 
Mexico, and several storage lakes in the Tennessee 
Valley. 

Reseaboh IN Problems of Skx 

The Committee for Research in Problems of Sex 
has been enabled to continue its work for a period 
now of over sixteen years, supported by funds pro¬ 
vided in the earlier ye^rs by Mr. John D. Rockefeller, 
Jr,, and later by the Rockefeller Foundation, There 
seems to be no doubt that a large part of the advance¬ 


ment of knowledge that has been achieved in th'<« 
field in the United States is due directly to the coj - 
tinned financial support with which the committee h/ 
been provided for this purpose and to the stimulating 
effect upon these researches which integration of in¬ 
terest within this field has effected. At the beginning 
of the committce*B work, in 1922, the subject of th^ 
sex hormones was presented for special support be¬ 
cause but little was then known concerning hormones 
in general or the sex honnones in particular. This 
subject later became a major part of the committee's 
pr*>grara. With the large expansion of the field of 
endocrinology, however, the committee has turned its 
resources to the neuro-physiological and psychobiologi- 
cal problems of sex under the policy of ai)p]ying its 
resources to tlie less well-developed aspects of the 
general subject rather than to those in which strong 
momentum has been acquired. Moreover, the support 
of a number of investigations initiated by the com 
mittee has been taken over by other agencies, givin, 
the committee latitude for the development of new 
projects. The committee is able to give support to the 
work of fifteen or twenty collaborators annually, who 
are located at strong centers about the country for 
physiological and psychological research. 

Endocrinology 

A program similar to that for research in problems 
of sex was set up last year for research in the general 
field of endocrinology, with attention to the more gen¬ 
eral metabolic processes^ and the relationships of en¬ 
docrine secretions to aging and to tumorous growths 
and other hormonal influences. The program is carried 
on with the cooperation of over twenty-five coUabora-. 
tors in various institutions. It was selected for eup-\ 
port by the John and Mary E. Markle Foundation, 
after careful study of many opportunities, as one of 
the most useful fields of seienoe to which the Founds-1 
tion might give aid, \ 

Nabqotios Reseaboh ' 

The Committee on Drug Addiction, which is con¬ 
cerned with investigations upon the chemistry and 
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I pbannacology of narcotic supported by ttie 

yBookefeller Foundation, has prepared a resume of its 
ivork during the paat seven years. The oomniittee has 
an interesting record of exploration into an unknown 
Eeld, involving the setting up of research ostablish- 
ments competent to deal with the several aspects of 
' the total problem; the contribution of much new 
knowledge upon the chemistry and phannacology of 
narcotic alkaloids; tlie development of a large number 
of new alkaloid substances and the determination of 
their properties; the testing of the clinical charac¬ 
teristics of certain of the more promising of these sub¬ 
stances; the devising of channels for the control of 
these products in the United States and abroad by 
taking advantage, under 'lew relationships, of the ex¬ 
isting pulont laws and other facilities; and cffectukg 
the cooperation of a large number of individual scien¬ 
tists and physicians and of types of agencies, 

educational, industrial and governmentaL The report 
upon the work of this committee will bo published this 
winter as Supplement 138, of the Public Health 
Reports. 

Radiation Rksearcit 

The program for the study of the biological efTects 
of various types of physical radiation, which the 
Council has sponsored for the past eight years, is to be 
continued during the cumuit year. These investiga¬ 
tions have been supported by funds provided by the 
Rockefeller Foundation and by the loan or donation 
of apparatus and materials by manufacturing con¬ 
cerns. Some twenty-seven investigators arc now col¬ 
laborating in Uiis program, kwated at twenty-four 
institutions. 

In the early years of this project the grants assigned 
were in the fields of cytology, genetics and growth and 
development. In more recent years emphasis in the 
program has been placed upon quantitative studies 
and on the mechanism of the effects of radiation. Due 
to the generous provision of apparatus and materials 
by manufacturers, it has not been necessary for the 
CouneiTs Committee on Radiation to allot more than 
a small proportion of its grants in any one year for 
the development of apparatus. 

Among the problems in this Held the mechanism 
of photosynthesis is perhaps attracting the greatest 
attention. Oilier problems on the horizon relate to 
the influence of radiation aa a factor of association 
upon the hormones of green plants, to the photochemi¬ 
cal effects of polarized light, the effects of simultaneous 
or successive exposure to different wave-lengths of 
light, and the use of radioactive salts as tracer sub¬ 
stances in studies of metabolism. In the development 
of apparatus the availability of high electric voltages 


and of fast neutrons are important contributions 
for biological experimentation. 

AfiBOBlOLOGT , 

During the past year the Council’s Division of Biol¬ 
ogy and Agriculture has aided in the development of 
studies of aerobiology, directed particularly to the 
occurrence in the upper air of microorganisms, bac¬ 
teria, viruses, pollen, plant spores and other organic as 
well as inorganic dusts, and the transportation of tl!iese 
minut** particles with air movements. The subject 
relates not only to the distribution of human, plant 
and animal diseases, such as the hay fevers and cer¬ 
tain wide-spread infections of field crops, but also to 
the spread of the fungi of industry, both useful and 
harmful varieties, to problems of economic entomology 
and of plant breeding and various aspects of plant 
and animal dispersion. Not of least importance among 
the applications of knowledge of the liiology of the 
upper air is the utilization of air-borne substance as 
indicators of air movements. 

The project was particularly the creation of Mr. 
Fred C. Meier, of the U. S. Department of Agriculture. 
The convincing unfolding of the possibilities for valu¬ 
able investigations in this newly recognized field, made 
accessible only comparatively recently by the airplane, 
was due to Mr. Meier’s penetrating vision and coura¬ 
geous enthusiasm. The work commanded the strong 
interest of the Cumegie Corporation of New York and 
of the Department of Agriculture, both of which en¬ 
gaged jointly in support of an exploratory program. 
It is with the deepest regret that record is made of the 
untimely death of Mr. Meier, and of his colleague in 
these studies, Dean E. B. McKinley, of the George 
Washington ^.>niversify Medical School, with the un¬ 
fortunate loss of the Hawaii Clipper between Guam 
and Manila on July 29 last, on a journey undertaken 
in the interests of this project. The loss of these lead¬ 
ers is a heavy sacrifice to science and a very gmit 
set-back to the development of a program of research 
upon this important subject. 

Journal op Psychosomatic Medicine 

Among the subjects for research emerging from the 
series of conferences which were held last year upon 
borderland problems in the life sciences were the 
cause of neuroses in human beings and the influence of 
these disturbances on behavior of the individual and 
of groups. A favorable approach to this field of re¬ 
search seems to lie through the study of experimentally 
produced neuroses in animals, and a committee has 
been appointed by the Council to develop and coordi¬ 
nate investigation in this field. A number of groujis 
of problems of human neuroses can be recognized, re- 
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lating to the neuropatholcgioal effects of drugs, to the 
influenoe of hormones and hormonal sex factors, to 
eatly trends of personality in children, frustration 
studies and conclusions to bo derived from psycho¬ 
analysis. 

In order to provide an outlet for contributions in the 
field of experimental psychology dealing with neuroses 
and psychiatry, this committee is establishing a 
quarterly journal to be callod Psychosomatic Medicine, 
the first issue of which is scheduled to appear in 
January, 1939. The journal is to be supported in its 
initial stages by a grant from the Josiah Macy, Jr. 
Foundation. It is the purpose of the journal “to bring 
together studies which will contribute to the under¬ 
standing of the organism as a whole in both somatic 
and psychological aspects.” The journal will be in 
charge of an editorial board representing psychology 
(in general), neurology, psychiatry, j)syehoanalysia, 
comparative physiology, internal medicine and pediat¬ 
rics, and its scope will comprise these and related fields. 

International Scientific Congbesses 

The National Research Council appointed repre¬ 
sentatives for the following international scientific con¬ 
gresses this year: 

Xlllth Conference of the International Union of Chem¬ 
istry, and the Xth Internatioiml Congress of Puro and 
Applied Ghemktry, Borne, May 15-21, 1938; 15 repre¬ 
sentatives. 

XVth International Geographical Congress, and the 
6th General Assembly of the International GeographicfU 
Union, Amsterdam, July 18-28, 1938; 7 representatives. 

Vlth General Assembly of the International Astronom¬ 
ical Union, Stockholm, August 3-10, 1938; 6 reprcjscnta- 
tives. 


«a, 

Vlih General Assemh^ of the 
Badio Union, yeniee, S^ember 5-^85, 1988; 5 ^ 

sentativea. 

In addition a considerable number of other American 
scientists attended these meetings. 

Publications ^ 

Among publications of the Cotmcil during the year 
may be mentioned: 

An ' * International Xdrectory of Anth%>^logists, * ’ 
which fists about 1,950 names, of whom some 6Q0 are 
from the United States (mimeographed). 

A treatise upon Measurement of Eadiant Energy’* 
and a Glossary of Physical Terms,” sponsored by the 
Ooimcll and published commercially by the authors in the 
latter part of 1937. 

‘ * An Experimental Study of the Problem of Mitogenetic 
Badiation,” issued under auspices of the Committee on 
Badiation. (N.K.C. Bulletin No. 100; July, 1937.) 

The preparation of the third edition of the * * Handbook 
of Scientific and Technical Societies of the United States 
and Canada, * ’ the Canadian section having been compiled 
by the Canadian National Beseareh Council. (NJEt.C. 
Bulletin No. 101; October, 1937.) 

The ” Third Heport of the Committee on Photodiom- 
istry,” critically summarizing contributions In this field 
during the seven years sineo the issuing of the Second 
Beport of this Committee, (Published in the Journal 
of Physical Chemistry, Vol, 42, pages 699-864, JunC; 1988; 
and in the N.B.C. Beprint and Circular Series, No. 108, 
July, 1938). 

Rosa 0. Habrison, ^ 
Chairmtn 

Albert L. Babrows, 
Executive Becretary 
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SPECIAL ARTICLES 


ANTI-CATALASE AND THE MECHANISM OF 
SULFANILAMIDE ACTION 

Hkaltht, normal rabbits fed sulfanilamide in ade¬ 
quate dosage survive intraderraal infection with type I 
pneumococcus in greater number than rabbits not so 
benefited.^ Blood taken from the rabbit during the 
period of conferred increase in capacity for resistance 
has a comparably increased capacity for retarding 
proliferation of type I pneumococcus in vifro.^ The 
increase is, possibly, accomplished in an indirect way: 
the actual checking agent being, not sulfanilamide 
itself, but hydrogen peroxide. 

1 A, Locke, B. B. Locke, B. J. Bragdon and B. B. Melloa, 
SotENCit, 86: 288, 1937, 

a A. Locke, E. R Mahi and B. B. Mellon, in pfeparatien* 


The pneumococcus and the hemolytic streptococcus 
have the property of being able to produce peroxide 
without, at the same time, being able to prevent perox¬ 
ide accumulation.® Both are sensitive to peroxide in¬ 
jury and depend for peroxide eltmination on catalase 
borrowed from the medium supporting growth. Cata¬ 
lases decompose peroxide and pernedt grov/th so lOrtig 
as they remain efflcienL They are inactivated 
hydroxylamine^ and by suhstoncea related to hydroxyl-, 
amine in structure or properties®** 

» J, W. McLeod and J. Gordon, Jour. Path* Ml 
326, 1923. , 

* H. Blasohko, Wo^htm. Jouk, 29: 2802, 

s Kelliii and B. F. Harireo, Nafvrs, lUx 933; 19M* 

• 84. G. Gevag «ad L. MMweg^ Biockwa. 289* 

41, 19?6. , 
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to by^xylamitte b azrti* 
clEeot fti% prodttoftd from sutfanilamide wheti 
ate eolutiomt of the drogr ^re exposed to ultraviolet 
sdbtiob.* They should be as easily produced from 
sulfanilamide fay peroxide-producbg pneumo- and 
it^pto*ooeci, throogh equivalent processes of oxidative 
disintegration, producmg an amount of antiHsatalase, 
vithb the multiplybg organisms, sufficient to permit 
accumulation of hydrogen peroxide to levels forcmg 
..ange m g^:wth rate or growth (diaraoter. 

The retardbg effect of sulfanilamide on pneutno< 
coooal and streptococcal proliferation is not manifcBied 
until after a lag^ possibly required for the prelimmary 
period of absorption and oxidation, and subsequent 
hydrogen peroxide aocumulatlon, above postulated. 
Blockade of the p-amino group, b sulfanilamide, 
through acetylation, produces a degree of impairment 
in effectiveness^ parallel to the degree of impairment 
\ susceptibility to oxidation effected. Oxidation of 
D p-ambo group to a p-hydroxylamino grouping is 
orted to produce an increase in ability to check 
eptococcjil proliferation ♦» vitro not elicited follow- 
more drastic oxidation to the p-nitroso or p-nitro 
supbg.» 

rhe effectiveness of sulfanilamide for producing 
ardation of streptococcal proliferation, in vitro, is 
|reased followbg dilution of the growth medium with 
line,^ to an extent parallelling the diminution in 
alase eoncentration produced. Sulfanilamide has 
red to be appreciably more effective, in vivo, in 
, Jj^ompliahing sterilization of the catolaso-poor spinal 
^^Uidthon in accomplishbg stcrilieation of the eataJase- 
bdon blood.^ , 

A more detailed presentation of the above-covered 
material has been prepared for later publication as a 
part of a comprehensive report on non-specific factors 
in rofiistaneo which may escape notice of investigators 
bterested more directly b the mechanism of sulfanil¬ 
amide action. 

Abthub Look® 

E. R. MAm 
E, R, Mellon 

iNSriTUTR or Patholoqt, 

THB WBffTfRN PXNNeXLVANU HOSPITAL, 

PtTTSmjBOH 

THB BBiPBCT OP AMUONOLYZEO FOODS 
OS TUE OKOWTa OF ALBtNO RATS 
lx )iA8 bean repotted xeoently that calves can gain 
on fomu o£: ^tro^ not supposed hitherto to 

» H. mnUei^ 0 , 0 . Paine and L. B. Patrick, 

m, war. 


W F. B. Cooper, “B»«aidl 
M^e oit BaeteHal lai^tioiw,^' 0 . 0 . Thomas, 

E83tihM*i>8.'*w«.: .. . . 

I* Stajsr a^ 0. OeehsUn, Comp*. 8088 iSi, 

,i|ipa7s''’ 


be digestible and assimilable by animals.^ Mudi work 
of this kind extendbg back to 191d has been done b 
the United States and b Germany, and it bus been 
described in a recent review which contabs an excellent 
bibliography.* 

Wc have modified and extended such work by using 
albbo rats instead of ruminant animola and by usmg 
liquid ammonia in place of nitrogen containing salts, 
although ammonium hydroxide, ammonium carbonate 
and ammonium citrate were used b some of the con-^'" 
trol experiments. A preliminary report concerning 
some of the work has been published.* 

It had been shown previously that proteins are 
ammonolyzed in liquid ammonia, and thereby bcrcase 
their nitrogen content.* Preliminary experiments 
showed that ammonolyzod casein caused a loss of 
weight in young rats when it was used to replace other 
proteins. In order to determine the cause of tliis 
toxic effect, a series of experimental feedmgs was made 
b which different constitueuta of the diet were treated 
with liquid ammonia or ammonium hydroxide or all 
the constituents of tiic diet were mixed with am¬ 
monium carbonate. It was found that failure to grow 
occurred in all cases in which the vitamb B complex in 
the form of dry yeast was allowed to come b contact 
with ammonia. However, if the yeast was supplied in 
a separate container, and the remaining food ammon- 
olyzcd, the rats not only showed no s!ich interference 
with growth, hut actually grew more rapidly tlmn 
control animals on normal diets. The control and 
experimental animals were given their food ad libitiun, 
except for the yeast, and ate equal amounts. The 
yeast when fed m .separate containers was weighed 
each day, sboe it is known that vitamin B in excess 
will accelerate the growth of young rats. Litter mates 
were used with an equal disb'ibution of males and 
females. The nitrogen content of the protein was 
increased by 2.2 per cent, by the treatment with liquid 
ammonia. In addition it was found that ammonolyzed 
food has less tendency to spoil or become mouldy than 
untreated foods. 

Just how an albino rat can use such nitrogenous 
materials as food we are not prepared to say. An ex¬ 
planation b this case might be even more difficult than 
with nzmiimut animals, sbee b their case some inter¬ 
mediate action of bacteria is sometimes assumed. 

Eichahd G. Roberts 
Herman J. HoRvm 

Bsi^AHtMENT or PHYSIOItOOTOAL CHXMieTRT, 

Cbxcaoo Mkoxcal Sohooi. 

lE, B. Hart, H, J. Beobald and G. Bohstadt, Soiknoe, 
88: Si^lement, 10, 1938. 

F^^T. Berlber, CMmical Industriesf March, 1986. 

0, Roberts and H. J. Horvits, Jowr, Biol. Cfcota., 
188: Vfm tXJXl oii, 1938. 

< E, Rebertfl and 0. O. Miller, Jour. Am^ Ohem. 800 ,, 
88j 8W, I 8 M. 
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VITAMIN Bi AND THE GERMINATION 
OF POLLEN 

BEonrxiNG with the work of Von Mohl* in 1838, 
varying degrees of success have attended attempts to 
cultivate pollen in vitro. The culture media in mhst 
cases consi3te<l of a mixture of sugar and agar or sugar 
and gelatine. A very considerable improvement in 
these culture media was effected by Brink,^ who dis¬ 
covered that a water extract of sterile yeast added in 
small amounts to the sugar media stimulated pollen 
tube germination. 

In recent years it has been found^ that the bonehcial 
effects of yeast extracts on the growth of excised roots 
tn vitro was due in part, at least, to the vitamin Bj con¬ 
tent of the yeast extract. This consideration has led 
the writers to suspect tliat vitamin B^ might bo the 
substance in yeast extract that produced the beneOcial 
effects observed by Brink. That this vitamin does 
actually accelerate germination of pollen is sbov n in 
the following experiments. 

Pollen from Carica quercifolia and from the Orlando, 
Fairchild and Florida varieties of Carica papaya was 
tested for germination percentage in Van Tiegham 
cells, using a medium of 4 per cent, sucrose and i per 
cent, agar with and without the addition of crystalline 
vitamin Bi (0.1-200 gamma per cc). With the excep¬ 
tion of the Orlando variety, an addition of 100 gamma 
per cc resulted in a significant increase in tht ;;er- 
mination percentage over that obtained without Bi 
(Table 1). This increase was, however, in most in- 


TABLE 1 

OVRMINATION OV PAPAXA POLLBN WITH AND WITHOUT 

Thbatmbnt with Vitamin Bi 


Variety 

Length of Control Vitamin Bi* 
test period Per cent. Per cent. 
Hrs. germination germination 

Fercentage 
difference 
over coDirols 

C, quercifolia 1 

10 

21 

+110.0 



25 

37 

+ 

4H.0 



31 

66 

+ 

80,6 


4l 

71 

80 

+ 

12.6 

Fairchild 

1 

63 

07 

+ 

26.4 



67 

77 

+ 

14.9 


4 

75 

88 

+ 

17.3 

Florida 

1 

25 

41 

+ 

64,0 


2 

46 

80 

+ 

73,d 


S 

85 

86 

+ 

1,1 

Orlando 

A 

35 

32 

+ 

8.5 


li 

76 

76 


1.3 


2{ 

80 

77 

— 

3.7 


* 100 gamina per c£ 


staneea greater during the first two hours than after a 
four-hour period, which suggests that the main (effect 
of the Bj treatment was to speed up germination. A 

1 E. Von Mohl, Seitrage eur AnatonUe und Fhyaiologie. 
I. Beam. 1834. 

* B. A. Brink, Am, Jour. Sot,, II: 283-aflf4, IMl 

»J, Bonner, Scikstce, 86: 188, 1937; W. Bobbina and 
M. Bartley, Science, 86; 246,1937. 




survey of the effectiveness of varioue Ooncentta^tei 
Bj on the germinatioii of pollen of t^e Morida 
showed that a maximum reeponse was attained wit^ 
gamma per oe. S^N»ie acceleration in gemination ovet^^ 
controls was obtained from 50 gamma, bat Q.l^ 1 and 
10 gamma gave no response. This effect I 

high concentrations of B^ is interesting in view of & f 
fact that the optimum concentration root growth f 
has been found to be near 0.002 gamma per oc.* \ 
Vitamin Bj has been detected by biological assay in|^ 
leaves, stems, roots, fruits and seed of many planta|^ 
(Summary in Sherman and Smith,^) Also Dutohet*L 
has demonstrated tlie presence of vitamin B in^ make® 
pollen. It may be that germination of pollen feiking 
place without the addition of an external supply of 
is caused by naturally occurring vitamin in the i 
pollen. Further work on the physiology of vitamin B| 
and other substances in pollen gennination is under ^ 
way. Addition of indoleaoetic^a^id in concentratiani 
ranging from 1/10 to 100 gam^a per cc had no bfego-J 
ficial effect on germination of papaya pollen. / 

Wai/tee B. Danulikkr ^ 
WlLTJAM C. COOPEE 
Hamii/TOn P. TRAtm 

Bureau or Plant Industry, j 

U. S. Depaetmknt or Aoriculturk, | 

Orlani>o, Florida j 


Sherman and S. Smith, Vitamins.'' Ghem 
Catalog Company, N, Y., 1931. 

® R. A. Butcher, Jour. Biol. Chem., 36; 661-555, 19l9 
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